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TELEPHONING ACROSS THE CONTINENT. 

The telephone is an American invention, and from 
the start this country has taken the lead in tele- 
phonic development. This is especially true of long- 
distance telephony, for, while achievements in this 
field have not been lacking in Europe, the distances 
to be covered in America have been greater, and the 
telephone engineers of this country have met the 
ever enlarging problems as fast as it was possible 
to do so. For some years telephonic communication 
between Boston and Denver has been: possible, and 
this represents the maximum distance of commercial 
operation of telephone lines anywhere in the world 
up to the present time. 

This week, however, the record for long-distance 
telephony has been broken, due to the achievement 
of the officials and employees of the American Tele- 
phone and Telegraph Company in successfully con- 
necting San Francisco with the Atlantic Coast in tele- 
phonic communication. The formal opening of this 
line took place on Monday, when communication 
was held between San Francisco, New York, Boston 
and Washington. The President of the United States 
sent greetings to the director of the Panama-Pacific 
International Exposition, and conversation was also 
carried on between Prof. Alexander Graham Bell in 
New York City, and Mr. Thomas A. Watson in San 
Francisco, these two gentlemen being the two who first 
held conversation at a distance by means of the telephone 
when that instrument was invented by Professor Bell 
in 1876. The original telephone transmitter was suc- 
cessfully used in this conversation. Many others spoke 
over the 3,400-mile line. The line is not yet open for 
commercial service, but will be in the near future. 

Many engineering difficulties had to be overcome 
in arriving at this achievement, and great credit is 
due Mr. John J. Carty, chief engineer of the company, 
in that solution. Telephone communication over 
such distances is, of course, only possible through 
the use of the Pupin loading coil, but even with its 
assistance the problem is not a simple one. The 
best conditions of insulation, freedom from interfer- 
ence, etc., were necessary, and this required the con- 
struction of special lines for the purpose. East of 
Denver such reconstruction had already been done, 
so that two complete circuits were available for the 
derivation of the phantom circuit, which gives the 
most successful operation over such long distances. 
Now the line-is complete. to the Pacific Coast. 

Not: only did the engineering. problems. involved 
require a master mind for their solution, but the 
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commercial problems of financing and organizing 
the work had to be met. These were successfully 
accomplished under the direction of Mr. Theodore 
N. Vail, the president of the company, to whom so 
much of the progress in the field of commercial 
telephony is due. 

The line from San Francisco to New York has a 
length of 3,400 miles, but it is understood that con- 
versation can also be regularly carried on with Bos- 
ton, which represents a somewhat greater distance. On 
Monday, however, a special connection was made at 
Boston of two lines, one to San Francisco and the other 
to the Georgia home of President T. N. Vail, and 
conversation was carried on over a line totalling 
4,750 miles. Of course the same service is available 
at intermediate points, and no doubt will soon be ex- 
tended to various points of the country located on 
branch lines, so that soon the entire country may be 
regarded as constituting a single telephone system. This 
is certainly a great achievement for the leaders of the 
telephone industry. 








ESTIMATING. 

One of the most important details of the electrical 
contractors’ work is the estimation of the costs of a 
prospective job. Not only is correct estimating nec- 
essary for the contractor to come out ahead on his 
contract, but it is usually necessary if any contracts 
are to be secured at all on a competitive basis. More- 
over, it is absolutely necessary if the contractor is 
not to handle a considerable percentage of his jobs 
with nothing but a loss to show for his efforts. 

Some of the requirements of a good estimator were 
given in a paper by Mr. C. R. Kreider before the 
Electrical Contractors’ Association of Wisconsin, 
which is printed in this issue. Mr. Kreider also 
pointed out the necessity of encouraging men who 
are skillful in this work to persist in it by adequate 
payment for their services. The work is one requir- 
ing considerable experience and judgment, as well as 
ability to make use of the records of work upon pre- 
vious jobs. While it is an important element.in the 
business, it is too often regarded as a part of the 
work which does not require the services of a high- 
class man. 

Mr. Kreider’s advice that the contractors refuse to 
bid on jobs in cases where they are not given proper 
facilities and opportunity for making correct esti- 
mates, is one which it would be well for all con- 
tractors to follow, and it is one of the points where 
much good can be achieved by co-operation between 
them. The estimate made in haste or made without 
proper knowledge of all the details of the job, is the 
estimate which frequently leads to too low a bid and 
to a contract which must be completed at a loss. 
Such a condition is always an inducement to skimp 
the work and the materials, with perhaps eventually 
a lowering of the reputation of the contractor. In- 
sistance upon proper and fair conditions as a right, 
is certainly a desirable course, and one which it is 
not impossible to follow. 
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LIGHTING AND POWER RATES. 


The classification of the customers of electric light 
and power companies for the purpose of rate-making 
has become quite general, and is justified on the basis 
of the cost of service as well as upon the basis of the 
value of the service, which no doubt was an important 
consideration in first developing such a distinction be- 
tween consumers. The cost of serving a customer de- 
pends not only upon the amount of energy which he 
consumes, but also upon his maximum power demand, 
the time at which this demand occurs, the power- 
factor, etc. In classifying customers for the purpose of 
distinguishing between the cost of service to the differ- 
ent classes, it is the load-factor, the power-factor, the 
diversity-factor, etc. (factors which can be measured 
and so definitely determined quantitatively) rather than 
the use to which the energy is put, which should be 
given consideration. The measurements indicated, how- 
ever, are not always easy, and would often cost more 
than a knowledge of them warrants. A natural classi- 
fication of customers is consequently made upon the 
basis of use to which the energy is put, since given 
classes of use usually represent similar conditions as 
respects the elements entering into the cost of service. 
The first natural distinction to make between uses is 
with respect to lighting and mechanical power, espe- 
cially so as this represents the historical development. 
Electric current from central stations was at first used 
for lighting purposes alone, but after the general in- 
troduction of the electric motor, the field of application 
was widely extended by the inclusion of electric motor 
service. The other uses of current, such as for heating 
purposes, electrolysis, battery charging, etc., have here- 
tofore been largely incidental, except in particular local- 
ities. Latterly separate classifications in the schedule 
of rates have been made for some of the uses last men- 
tioned. In making these classifications of customers as 
to the use to which energy is put, it should not be lost 
sight of that these classifications are made merely for 
convenience, and that the real distinctions are as to 
load-factor, hours of use, etc. 

When the question comes up, consequently, as to the 
classification which should be made of a customer who 
proposes to use current principally for heating, or for 
lighting for an industrial purpose such as photography, 
this classification should be made with respect to load- 
factor and other critical factors, rather than by a rigid 
adherence to a strict definition of the criteria of classifi- 
cation. This should even apply to the all-day use of 
current for strictly lighting purposes, as in office build- 
ings or factories where artificial lighting is never re- 
placed by daylight. There is no reason why such in- 
stallations should not receive a rate quite as low as the 
rate for power, especially as the latter is quite frequent- 
ly utilized through the period of peak load. Insistance 
upon the conversion of electrical energy into mechanical 
motion to receive a minimum rate is an entirely arbi- 
trary action. 

One use of electric current to which the above dis- 
cussion applies is for the lighting of fixtures for display 
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purposes in the show rooms of electrical dealers and 
contractors. Such lighting is frequently kept up 
throughout the entire day, and forms just as desirable 
a load for the central station as if the same energy were 
utilized in driving a motor. The demand is fairly con- 
stant and extends over long hours of use, and these are 
the conditions which should earn a low rate per kilo- 
watt-hour. Considerable dissatisfaction has been en- 
gendered among electrical contractors by having such 
service classified as lighting, and payment required at 
the maximum lighting rate. Such conditions of use 
deserve a different classification. 

An attempt to avoid the distinction between lighting 
and power has sometimes been made by the installation 
of a motor-generator set which is used for lighting pur- 
poses, and yet which is classified as a power load. It 
is a pity that rigid adherence to faulty rules of classi- 
fication have made such an installation necessary, since 
the investment in such machinery is economically a 
pure waste. Yet the fact remains that it has often 
served the desired purpose. In other places, however, 
it has been regarded as a subterfuge which would not 
be recognized, and payment for such energy as a light- 
ing load has been required. Until classifications can 
be arranged on a purely logical basis, instances of this 
kind will no doubt occur, but where any leeway is pos- 
sible in interpretation the effort should be made to clas- 
sify different loads upon their intrinsic merits, rather 
than upon the basis of the partitular form of energy 
into which the electrical energy supplied is transformed. 

ELECTRIC TOWING AT THE PANAMA 
CANAL. 

The Panama Canal has presented the opportunity 
for several applications of electricity which hereto- 
fore have either not been utilized or not upon such 
a scale as is possible in the Canal Zone. In a previ- 
ous issue a description was given of the operation 
and control of the locks which connect the several 
portions of the Canal, and in this issue an article is 
begun which describes the electric towing system for 
conducting vessels through these locks. 

The Panama Canal represents the first instance 
where electric locomotives have been used for this 
purpose. The design and construction of the ma- 
chinery involved many new and interesting engi- 
neering problems in order to provide for every pos- 
sible contingency, and to insure absolute safety in 
towing the largest vessels through the locks. While 
in any case the possibility of accident in canal locks 
may be somewhat remote, the damage which may 
occur should control be lost of a vessel in the locks, 
or should one of the gates give way, is enormous. 
Investigations of previous collisions between ships 
and lock gates have shown that these have been due 
to a misunderstanding of signals between captain 
and engineer. A system is therefore desirable which 
will make this impossible. 

In the system adopted, electric locomotives on each 
side of a lock not only tow the vessel along, but also 
control its position in the lock. When the locomo- 
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tives are once connected by cable with a ship, there 
is no necessity to break this connection until the ves- 
sel is ready to leave the lock, as the locomotive car- 
ries a capstan upon it and accompanies the vessel 
through the complete length of a set of locks. This 
is possible because the locomotives operate upon a 
track which climbs an incline at each gate, this being 
made possible by the rack-rail system which has 
been adopted. The completeness with which the de- 
tails of this design are worked out is attested by the 
successful operation which has attended the trials 
of this system, and great credit is due the engineers. 
Only time can tell whether the installation will be 
permanently satisfactory, but it has started out un- 
der most promising auspices. 








ELECTRICAL DEVELOPMENT WORK IN 
ENGLAND. 
English electrical men, who have been so long and 


so repeatedly accused of failing to proceed along well 
organized lines with a general scheme for encour- 
aging the uses of electricity, are taking steps to 
repair the deficiency. The principle of every section 
helping iteself has not been followed with satisfac- 
tory results, because there has been no uniform 
policy, and with that lacking there has consequently 
been no high level of enthusiasm ; no policy, and no co- 
-operation have meant no enthusiasm and no funds. 
This does not mean that nothing has been done, for 
our pages have at various times borne evidence to 
the excellent service rendered by the Point Five As- 
sociation, the Electric Vehicle Committee, and in a 
far less degree by the Electric Supply Publicity Com- 
mittee. Nowadays the efforts of the last named of 
these three seems to be practically nil, unfortunately. 
There have been innumerable other committees set 
on foot during the last ten years with the object of 
dealing with certain electro-industrial and develop- 
ment matters, but all efforts that have been attended 
even by a moderate measure of success seem to have 
been contributed either on the initiative of or actually 
by the representatives of the electricity supply sys- 
tems which are controlled by the municipal corpora- 
tions. Indeed, it seems now practically certain that 
it is from the Incorporated Municipal Electrical As- 
sociation that English managers and engineers are 
to take their lead in all organized progressive effort. 

This association at its last convention resolved 
upon the formation of an Electrical Development 
Committee, and that committee has just held its 
first meeting in London. Its express purpose may 
be thus defined: to deal with any matters tending 
to encourage the use of electricity from public supply 
mains. Representatives from the various associa- 
tions connected with the supply of electricity and 
allied interests are to be invited to become members 
of the committee. 

It doubtless seems late in the day for such a move- 
ment to have been set on foot, but there is even rea- 
son to believe that at last a thorough and representa- 
tive effort suited to the requirements will be made. 
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Electrical Exports for November. 

The data regarding the 
electrical exports from the United 
States for last November are obtained 
from the monthly summary of foreign 
commerce, issued by the Bureau of For- 
eign and Domestic Commerce, Wash- 
ington, D. C. 

The total value of the November elec- 
trical shipments was higher than that 
of any of the preceding three war 
months, but still far below the total for 
November, 1913, approximating 73 per 
cent of the latter total. For the four 
classes for which the number of articles 


following 


shipped is given in the government re- 
ports, there were shipped in November 
the following: Electric fans, 215; arc 
lamps, 35; carbon-filament lamps, 47,- 
870; metal-filament lamps, 105,791. 

In the following table are given the 
detailed figures for the various classes 
for the corre- 


for last November and 


sponding month of the preceding year: 


Articles. Nov. 1914. Nov. 1913. 
DEEREEEE occcceveceoses $ 44.136 $ 105,175 
Dynamos or generators. 112,784 229,146 
ere 3,825 11,049 
Insulated wire and ca- 

bles . peeeeenaee 78,652 181,436 
Interior wiring supplies, 

etc. (including fix- 

Te cenwncasenceses 53,189 64,232 
Lamps 

DD. néevenreeoceseoeses 860 13,948 

Carbon-filament ..... 5,408 8,614 

Metal-filament ...... 22,379 18,411 
Meters and other meas- 

uring instruments. ... 32,061 ondnne 
DE  etecesndeucsoens 337,792 474,252 
Static transformers.... 115,955 94,083 
Telegraph instruments 

(including wireless 

|) 3,350 9,283 
po RO 143,777 106,609 
eee 690,555 927,222 

ne $1,644,723 $2,243,460 


+> 
Chicago Central Station Institute. 
special 
will be begun by the Chicago Central 
Station Institute on the 
initial lecture being by Louis A. Fer- 
“The the 
Station,” Course 
and 


A series of lecture courses 


February 1, 
guson Development of 
Central 
No. 1 
operating. 


on 
This is in 
engineering 


dealing with 


No. 2, which takes com- 
engineering, opens on Friday 
evening, February 5, with a lecture 
by John F. Gilchrist on “Working Or- 


ganization of Public Utility 


Course up 


mercial 


Electric 
Corporations.” 
The 


Friday 


Monday 
evenings at 7:30 at 1643 
suilding, Chicago, until June 
28. A fee of $10.00 is charged for each 
course. The manager is Fred R. Jen- 
kins, 72 West Adams Street, Chicago. 


lectures continue on 
and 


Edison 


oo —___ 
Chicago Jovian Meeting. 
William D. McJunkin, of Chicago, 
spoke on the subject of advertising be- 
fore the meeting of the Chicago Jovian 
League on January 25. He called at- 
tention to some of the underlying prin- 
ciples of good advertising and com- 
mented on the value of advertising to 
central-station companies. 
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Engineers’ Society of Philadelphia 
—Proposed Amalgamation of All 
Quaker City Engineers. 


Plans are being made for the amal- 
gamation of all branches of the en- 
gineering profession in Philadelphia, 
including electrical engineers, me- 
chanical engineers, illuminating engi- 
neers, civil engineers, landscape engi- 
neers and others of the great engineer- 
ing family numbering about 3,500 per- 
sons. 

It will be called the Engineers’ So- 
ciety of Philadelphia, and it is the in- 
tention to take over the fine home of 
the Engineers’ Club at 1317 Spruce 
Street. The materialization of these 
plans would mean one of the most 
powerful and intellectual organizations 
in America representing, as it will, all 
the agencies responsible for the wel- 
fare, safety and efficiency of modern 
institutions taken in the _ broadest 
sense. 

—“»-- oe _____—_ 
St. Paul Jovian Meeting. 

The St. Paul Jovian League held its 
regular luncheon on January 21. P. T. 
Glidden, manager of the Consumers’ 
Power Company and president of the 


St. Paul Association of Commerce, 
spoke on accident prevention. Mr. 
Glidden emphasized the alarming 


growth of accidents in our big cities, 
that a large percentage of 
them are due to carelessness and in- 
difference, and are preventable. He 
urged that the St. Paul Jovian League 
give its attention to this matter, and 
by co-operation with other societies and 
organizations, help to stop the suffer- 
ing and waste of life and property 
caused by these preventable accidents. 
The League has taken the matter up, 
and will formulate a campaign along 
this line, if it seems feasable. A com- 
mittee was appointed to report at the 
next meeting. 

Mr. Converse, Tribune, announced 
preparations for the joint rejuvenation 
and joviation which will be given by 
the St. Paul and Minenapolis Leagues 
in St. Paul Friday, February 26. 

—--e—____ 


The American Navy. 

At the meeting of the Electric Club 
of Chicago on Thursday, January 21, 
an address was delivered by George 
E. Foss, for 12 years chairman of the 
Committee on Naval Affairs in the 
House of Representatives, on “The 
American Navy.” 

Mr. Foss said that two lessons were 
to be drawn from the European war: 
First, the necessity for national de- 
fense, and, second, for a merchant 
marine. He pointed out the two views 
regarding the attainment of peace, and 
then presented the arguments for a 
strong navy. 


showing 
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Chicago Engineers Give Luncheon 
to Colonel Goethals. 

Col. George W. Goethals, chief en- 
gineer of the Panama Canal and gov- 
ernor of the Canal Zone, was the guest 
of honor at a luncheon tendered to him 
by the Western Society of Engineers 
and the Chicago Engineers’ Club on 
January 22. Nearly 800 members and 
guests of the two organizations greeted 
the builder of the canal in the large 
banquet hall of the Hotel La Salle, 
Chicago, on this occasion. 

W. H. Finley, past president of the 
Western Society, acted as toastmaster. 
Colonel Goethals made a brief and 
modest speech, graciously referring to 
the preliminary work in the canal con- 
struction done by two former Chicago 
engineers, Messrs. Wallace and Stevens, 
who preceded him as chief engineer on 
the great undertaking. The construc- 
tion of the canal was as much an ad- 
ministrative as it was an engineering 
task. The canal is operating more sat- 
isfactorily than anticipated. Consider- 
able work is still needed in handling 
the gigantic landslides and much atten- 
tion will be required for some time un- 
til they are under complete control. 
This was anticipated on account of the 
nature of the soil formation. 

President W. B. Jackson, of the 
Western Society of Engineers, in a 
brief address conferred on Colonel 
Goethals honotary membership in the 
society. E. Hautt, president of the 
Chicago Engineers Club, also performed 
a similar honor on behalf of the club. 


— 
>> 


Evening Electrical Course at 
Lehigh. 

The Electrical Engineering depart- 
ment of Lehigh University has or- 
ganized a ten-weeks evening class in 
applied electricity meeting twice a 
week in the Physics Building on the 
campus at South Bethlehem, Pa. This 
course, which includes lectures and 
laboratory work, is an extension of 
similar ;classes in mechanical draw- 
ing, mathematics, etc., which have been 
held for the past two or three years 
and have been wonderfully successful 
in the results attained by the men tak- 
ing advantage of them. it is the in- 
tention of the founder of this work, 
Prof. Percy Hughes, of the Depart- 
men of Psychology, to follow this 
general course by others in the spe- 
cialized branches of electricity, thus 
covering as fully as possible the varied 
interests of the members. = k&. 
Schealer, associate propefssor of elec- 
trical engineering at Lehigh, is in 
charge. 

Many employees of the Lehigh Valley 
Light & Power Company and of the 
Bethlehem Steel Company’s electrical 
department are enrolled in the class. 
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In passing through the Panama 
Canal from the Atlantic to the Pacific 
Ocean, a vessel will enter the approach 
channel in Limon Bay, which extends 
to Gatun, a distance of about seven 
miles. At Gatun it will enter a series 
of three locks in flight and be raised 
85 feet to the level of Gatun Lake. It 
may then steam at full speed through 
the channel in this lake, for a distance 
of 24 miles, to Bas Obispo, where it 
will enter the Culebra Cut. It will 
pass through this cut, which has a 
length of nine miles, and reach Pedro 
Miguel, where it will enter a lock and 
be lowered 30 feet. Then it will pass 
through Miraflores Lake for a distance 
of 1.5 miles until it reaches Miraflores, 
where it will be lowered feet 
through two locks, to the sea level, 
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Electric Towing System for the Panama Canal Locks.—I. 

















The Panama Canal represents | 
the first instance of the use of 
electric locomotives for towing, 
and this application is therefore 
notable. This article treats prin- 
cipally of the tractive and tow- 
line winding features of these 
locomotives, the former being 
treated in the present installment, 
while the latter will be described 
next week. 




















should be used without change for the 
lockage in flight. 

(e) A small number of skilled oper- 
ators rather than a large number of 
unskilled men to co-ordinate. 


The main features of all the lock 
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of the locomotive, idle. For the cen- 
ter wall, there is only one return track 
in common for both the towing tracks. 
The towing tracks are naturally placed 
next to the channel side. and the sys- 
tem of towing utilizes normally not 
less than four locomotives running 
along the lock walls. Two of them are 
opposite each other in advance of the 
vessel, and two run opposite each 
other following the vessel, as seen in 
Fig. 3. The number of locomotives 
is, however, increased the ton- 
nage of the ship demands it. 

Cables extend from the forward 
locomotives and connect with the port 
and starboard sides, respectively, of the 
vessel near the bow. and other cables 
connect the rear locomotives with the 
port and starboard auarters of the ves- 


when 














after which it passes out into the 
Pacific through a 8.5-mile channel. 

After a very thorough study of the 
problem of maneuvering ships through 
the locks of the Panama Canal, it be- 
came evident that thev should not pro- 
ceed through the locks under their 
own power, and that a substitute for 
the ship’s power should embrace the 
following requirements: 

(a) Ability to place the ship in prop- 
er relation to the lock. 

(b) Capability of keeping 
to its course. 

(c) Accelerating and 


the ship 


retarding the 


ship without rupturing the lines. 
(d) 


The lines, when once attached, 


Fig. 1.—United States Tender “‘Severn” Leaving Upper 








sites are identical: and the following 
brief description of the Gatun Locks, 
with special reference to the arrange- 
ment of the towing tracks, ship chan- 
nels, inclines and approaches, is given 
to enable the reader to obtain a cléarer 
conception of the towing scheme in 
general, as well as the more detailed 
description of the locomotive which is 
to follow. 

The general layout of the Gatun 
Locks includes two ship channels, one 
for traffic in each direction. The 
channels are separated by a center wall, 
the total length of which is 6,330 feet. 
There are two systems of tracks, one 
for towing and the other for the return 





East Chamber, Gatun Locks, in Tow of Electric Locomotives. 








sel. The lengths of the various cables 
are adjusted by a _ special winding 
drum on the locomotive to place the 
vessel substantially in mid-channel. 
When the leading locomotives are 
started, they will tow the vessel; while 
the trailing locomotives will follow 
and keep all the cables taut. By 
changing the lengths of the rear cables, 
the vessel can be guided; and to stop 
the vessel, all the locomotives are 
slowed down and stopped. thus bring- 
ing the rear locomotives in action to 
retard the ship. Therefore. the vessel 
is always under complete control quite 
independently of its own power, and 
the danger of injury to the lock walls 
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and gates is thus very greatly lessened. 
give a general idea 
of handling vessels. 
general views of the 
lock walls, tracks and the in- 
clines, the of the latter be- 
ing especially noticeable. 

The towing tracks have a specially 


Figs. 1 and 4 
of the method 
They also show 
towing 


steepness 


designed rack rail extending the entire 


length of the track and located cen- 
trally with respect to the running 
rails. It is through this rack rail that 


the locomotive exerts the traction nec- 
for propelling large ships and 


essary 
climbing the steep inclines. 

A rack rail is also provided on 
short portions of the return track so 
as to lower the locomotives safely 


from one level to the next. The steep- 
est slope is 26 degrees, or 44 per cent, 
hence the for rack 
rail even on the return track. it being 


need will be seen 





Fig. 2.—Details of Current-Collecting 
Device. 


noted that any traction locomotive 
with the usual wheel drive. even with 
the would begin to slide 
on a grade and therefore 
could not be controlled. With a rack 
rail, however, traction is limited only 
by the capacity of the driving motors 
and not by the adhesion of the wheel 
treads on the rails. The rack rail is 
of the shrouded type, and each tooth 
space has a drain hole cast in the bot- 
tom so as to carry off water and other 


brakes set, 


16-per-cent 


accumulations to suitable drain pipes 
or ducts set in the concrete of the 
walls. A further feature of the rack 


rail is the projecting edges, which per- 
mit thrust wheels attached to the loco. 
motive to run along the under side and 
of the locomo- 
some unforeseen operat- 
should produce an ex- 
cessive pull the towline. These 
thrust wheels serve to counteract the 
lateral component of the towline pull 
and the flanges act for emergency 
only, as the weight of the locomotive 
is, however, sufficient to prevent over- 
a normal pull of 25,000 
This is illus- 


prevent overturning 


tive, in case 
ing condition 


on 


turning with 
pounds on the towline. 
trated in Fig. 7. 
Three-phase, 25-cycle, 220-volt alter- 
current is used for operating 
locomotives, and the current is 


to the locomotives through 


nating 
the 
supplied 
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an underground contact system. The 
collecting device is illustrated in Fig. 


2; while Fig. 7 shows its position with 


“>, 


respect to the track, it being adjacent 
to the running rail on the side remote 
Two T-rails (shown in 


from the lock. 
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located ,at the junction of these end 
portions with the middle portion, and 
are of the usual locomotive type, hav- 


ing vertical parallel jaws between 
which the journal (No. 9) slides. 
Springs (No. 10) are interposed be- 

















Fig. 3.—Method of Attaching Locomotives for Towing. 


black section) form legs of the 
three-phase circuit and the third leg 
is formed by the main track rails. A 
specially designed contact plow slides 
between the two “T” conductors and 
transmits the power from the rails to 
the locomotive. This contact plow 
also passes through the slot opening 
in the conduit cover flexibly 
connected to the locomotive in such a 
manner as to follow all irregularities 
in the tracks and and 
therefore insures a continuous supply 
of power. 
Locomotive Design. 

The working parts of the locomo- 
tive are supported by two longitudinal 
upright side frames (No. 1, Fig. 6) of 
cast steel, connected by transverse 
beams (No. 2, Fig. 7). These frames 
are in effect deep rigid trusses, having 
upper and lower members connected 
by posts (No. 5) and diagonal braces 


two 


and is 


crossovers, 


tween the tops of the journal boxes 
and the tops of the pedestals, and the 
locomotive is thus mounted upon four 
wheels (No. 11) carried on the two 
axles (No. 8), the wheelbase being 12 
feet, and the overall length of the loco- 
motive over 32 feet. 

Each axle is driven by its own motor, 
independently of the other; and, as 
the construction is identical at both 
ends of the machine. a description of 
one will Suffice for both. A cast-steel 
suspension bracket (No. 12, Fig. 8) is 
hinged at one end on the axle. Its 
bearings (No. 13), which fit the jour- 
nals on the axle, are secured in place 
by caps (No. 14), which are provided 
with oil cellars (No. 15). The bracket 
is provided with bearings for a trans- 
verse jack shaft (No. 16) parallel to 
the axle; and it has pillow blocks (No. 
17) for a countershaft (No. 18), also 
parallel to the axle. It has a substan- 








Fig. 4.—Towing Locomotives on First Trial Run, Returning Barge Through Gatun Locks. 


(No. 6, Fig. 6). The middle portion 
of each frame has its upper and lower 
members parallel and horizontal, but 
the end portions have their lower mem- 
bers inclined upwardly towards the 
ends of the frame. The pedestals 


(No. 7) for the wheel axles (No. 8) are 


tial horizontal platform (No. 19) to 
support the driving motor (No. 20); 
and its outer end is supported at each 
corner by two springs (No. 21) placed 
above and below a stationary angle 
iron (No. 22) and connected to the 
bracket by a bolt (No. 23) so as to 
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Fig. 5.—Plan View of Towing Locomotive With Covers Removed From One End. 
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Fig. 6.—Side Elevation of Towing Locomotive With Covers Removed. 






afford a yielding support in both up- 24) and spur gear (No. 25) to the for sliding this gear consists of a disk 
ward and downward movements of the countershaft, (No. 18), which carries a (No. 30) secured to the gear and hav- 
bracket. pinion (No. 26) meshing with a spur ing a central hub (No. 31) fitting over 

The motor (No. 20) is of the three- gear (No. 27) keyed to the jack shaft the end of the jack shaft. A rod (No. 
phase, slip-ring type, inclosed, and (No. 16). On the outer side of the 32) runs through a central hole in the 
identical to the rugged steel-mill de- spur gear (No. 27, Fig. 10) are formed shaft and through the center of the 
sign; and it is geared by a pinion (No. clutch teeth which co-operate with hub (No. 31), to which it is connected 
similar teeth (No. by the nuts (No. 33) in such a manner 
28) on the adjacent as to permit the disk to rotate with 
side of a gear (No. the wheel and, at the same time, cause 
29) which is sleeved it to slide the wheel axially when the 
upon the jack shaft rod is reciprocated. A pinion (No. 34, 
and can be slid Fig. 9) is keyed to the axle, and is 
lengthwise thereon wide enough to mesh always with the 
to engage and dis- gear (No. 29) so that when the clutch 
engage the clutch teeth (No. 28) are engaged, the motor 
24 teeth. The means will propel the locomotive by the ad- 
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Fig. 7.—Cross-Section Near Winding Drum. 
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hesion the wheels (No. 11) 
the of the track. and this 
when running without load and 


between 
and rails 
only 
between inclines. 

When the _ locomotive. 
reaches of the inclines 
the locks, the grade of which may be 
as 44 per cent, or when it is 
the cog-rail system is 


however, 
one between 
as much 


towing a ship, 
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any attention by the operator. The 
two rocker shafts at opposite ends of 
the locomotives are connected by the 
rods (No. 52) pivoted to the rocking 
arms (No. 524, Fig. 6) on the shafts 
and to an intermediate lever (No. 52>) 
fulcrumed on the pedestal supporting 
the winding drum. Fig. 12 will be 
of assistance in making clear the fore- 
going description of the clutches and 
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drum (No. 53, Fig. 11), and to opposite 
sides thereof are applied the brake 
shoes (No. 54) carried by the brake 
levers (No. 55) which are pivoted on 
a stationary bar (No. 57) projecting 
from a frame (No. 58) which supports 
a solenoid (No. 59). The movable 
core of this solenoid is pivoted to the 
long arm of a lever (No. 60) which is 
fulcrumed (at No. 61) on one of the 















































utilized to enable the locomotive to 
climb the grade and exert traction nec- gear. brake levers. A rod (No. 62) connécts 
essary for pulling large ships. The The two traction motors are con- the -apgle of this lever with the other 
cog or rack rail is laid between the trolled by suitable controllers instaiied brake,:lever, thus constituting a sort 
track rails; and the locomotive is pro- in the cabs at the v 
vided with a cog wheel or rack pinion ends of the locomo- ti 
‘No. 35, Fig. 9) secured to or integral tives; and the cir- r O 
tt 45 27 
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Fig. 9.—Longitudinal Horizontal Section of Axle Shaft. Fig. 10.—Longitudinal Horizontal Section of Clutch Shaft. 
with a sleeve (No. 36) which rotates cuits are such that both motors can be of toggle between the two levers. 
freely on the axle. A gear wheel (No. controlled from either cab, and can be When the core of the solenoid drops, it 
37) secured to or integral with this operated singly or in multiple, as de- actuates the lever and the rod in such 
sleeve, meshes with a gear (No. 38, sired. Current is taken from the sup- a manner as to draw the two brake 
Fig. 10) turning loosely on the jack ply conductors by a special current- levers towards each other and thereby 


shaft. Clutch teeth (No. 39) on this gear 
can be engaged by the teeth (No. 40) 
a clutch (No. 41) which is splined to 
a jack shaft. A two-armed lever (No. 
42) fulcrumed on a bracket (No. 43) 
straddles the shaft (No. 16) and is 
pivoted to a collar (No. 44) riding in 
a groove in the clutch (No. 41). The 
lever is connected bv a link (No. 45) 
with one end of a lever (No. 46) turn- 


on 


ing loosely on a vertical rock shaft 
(No. 47). An elastic arm is keyed to 
the shaft and engages lugs on the 
lever (No. 46). The arm (No. 48) is 
composed of a laminated flat steel 


spring, and a second arm (No. 49) is 
keyed on the shaft and connected by 


a rod (No. 50) with a handle in the 
cab of the locomotive. The handle can 
be locked by a suitable latch and 


notched quadrant, and the other end 
of the lever (No. 46) is pivoted to the 
rod (No. 32) so as to throw out one 
clutch (No. 28) when the other clutch 
(No. 40) 


The 


is thrown in, and vice versa. 
(No. 48) 
throw the clutches automatically, it 
being understood that the four jaw 
clutches in cases do not mesh 
when thrown, but the operating handle 
is thrown full stroke and locked. This 
puts the springs under heavy tension. 
The locomotive is then started slowly; 
and when the clutches are in aline- 
ment, the springs throw them without 


elastic arm serves to 


most 


collecting device, as shown in Figs. 6 
and 7. 

It will be observed that each motor, 
with all its gearing and clutches, is 
mounted independently of the frame 
of the locomotive, to which it is con- 








11.—Combination Hand and Solenoid 
Brake and Rigging. 


Fig. 


nected only by the springs (No. 21, 
Fig. 8), which give an elastic support 
for the outer end of the bracket (No. 
12) on which the mechanism is carried. 

In connection with each motor a 
powerful brake is installed: and, as 
during the operation the motors are at 
all times geared either to the axles 
or to the cog wheels, the truck wheels 
are not provided with any brake rig- 
ging. The motor brake is shown in 
Figs. 5 and 6, but it is more clearly 
illustrated in Figs. 11 and 13. On the 


motor shaft is keyed a brake disk or 


apply the brake shoes to the drum. 
The winding of the solenoid is in cir- 
cuit with the controller of the motors, 
so that when the current is turned on 
to energize the motor windings, the 
solenoid will lift its core and thereby 
release the brakes. The first point of 
the controller raises the brakes with- 
out applying power to the motors, 
thereby providing a coasting point. 
But should the motor current be shut 
off, either intentionally or accidentally, 
the core will instantly drop by gravity 
and its weight will exert a powerful 
leverage upon the brake levers to stop 
the motor and the locomotive. This 
action occurs simultaneously on both 
motors, and brake. action is powerful 
enough to stop the locomotive within 
two revolutions of the wheels. 

In addition to this automatic brake, 
means are provided for applying the 
brakes manually in order to supple- 
ment the action of the automatic fea- 
ture, if necessary, when descending a 
grade or where approaching a rack 
rail. An upright shaft (No. 63, Fig. 
11) provided with a hand wheel (No. 
64) has attached to it one end of a 
chain (No. 65) which runs under a 
stationary pulley (No. 66), up over a 
pulley (No. 67) on one end of an elbow 
lever (No. 68) pivoted to one of the 
brake levers, and thence under a sta- 
tionary pulley (No. 69) to the opposite 
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Fig. 12.—Front View of Traction Motor Unit. 


end of the locomotive. The elbow 
lever (No. 68) has its other arm con- 
nected by a rod (No. 70) to the other 
brake lever, the rod being adjustable 
in length, as shown. The lever (No. 
68) and rod (No. 70) constitute a tog- 
gle connecting the brake levers. A 
spring (No. 71) tends to lift the arm 
carrying the pulley (No. 67) and thus 
hold off the brake shoes. When the 
brake staff is turned, it winds up the 
chain and draws the pulley (No. 67), 
thereby applying the brake shoes to the 
drum. In this way, the operator can 
add hand power to the effect of the 


electric brake and thus produce a 


greater braking action without inter- 
fering with the automatic operation of 
the solenoid. 

As appears from Fig. 5, the brake 
levers (No. 55) are double, only the 
rear member of each being shown in 
Fig. 11. This avoids any bending 
strains on the pivots. The levers (No. 
60 and No. 68) and the rods (No. 62 
and No. 70), constituting the two tog- 
gle systems, are located between the 
two members of each lever, as are also 
the brake shoes (No. 54). The chain 
(No. 65) extends from the pulley (No. 
69) to the similar point in the brake 
rigging of the motor at the other end 





Fig. 13.—Rear View of Traction Motor Unit. 
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of the locomotive, so that the opera- 
tion of either of the brake staffs will 
apply both brakes simultaneously. It 
will be noted that while the hand and 
solenoid brake mechanism operate en- 
tirely independently of each other, both 
apply braking through the same levers 
and wheel. 

The towing system described in the 
foregoing was designed and patented 
by Edward Schildhauer, electrical and 
mechanical engineer of the Isthmian 
Canal Commission; and the 40 towing 
locomotives and all the electrical appa- 
ratus for operating the locks were built 
by the General Electric Company. 


(To be continued.) 
+». 


South African Electric Plants. 

In view of the disorganization or 
cutting off of sources of supply of elec- 
trical machinery and appliances im- 
ported into South Africa, a series of 
tables has been prepared for the benefit 
of American manufacturers giving all 
available details concerning the various 
electric lighting and power plants, 51 
in number, in operation in South Africa 
at the end of 1913. A few additional 
plants have been instailed during 1914, 
particulars with regard to which will be 
forwarded by the American consuls. 

In each of the tables, numbered from 
1 to 51, seriatim, the facts are stated, 
as far as obtainable, with reference to 
the following points: (1) name of town 
or district; (2) estimated population; 
(3) name of company or municipality 
owning works; (4) name of engineer, 
consulting, in chief, or resident; (5) 
current, whether alternating or contin- 
uous; (6) system of distribution; (7) 
frequency per second; (8) voltage at 
stations; (9) voltage at consumers’ ter- 
minals; (10) total connections to mains, 
in kilowatts; (11) total plant capacity, 
in kilowatts; (12) number of consum- 
ers; (13) boilers; (14) generating sets; 
(15) price per unit, for lighting, for 
power. 

Copies of the lists may be had from 
the Bureau of Foreign and Domestic 
Commerce, Washington, D. C. 


ie 
iin 


Telegraph and Telephone in South 
Africa. 


The entire telegraph system of the 
Union of South Africa is controlled and 
operated by the government. The chief 
electrical government engineer at Jo- 
hannesburg is the official with whom 
the ultimate decision rests as to sup- 
plies. 

With the exception of Durban and 
Maritzburg, the telephone system with- 
in the Union is also owned and operated 
by the government under the super- 
vision of the engineer above mentioned. 
The systems at Durban and Maritz- 
burg, Natal, are in charge of the munic- 
ipal electric engineers of those cities. 
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OHIO CENTRAL-STATION MEN 
MEET IN CLEVELAND. 











Second Conference of Committee on 
New-Business Co-operation of Ohio 
Electric Light Association. 








Representatives from the commercial 
department of practically every 
portant central station in Ohio as- 
sembled in Cleveland, O., on January 
20, on the occasion of the meeting of 
the Committee on New Business Co- 
operation of the Ohio Electric Light 
Association. These meetings were 
inaugurated early last year and from 
the beginning proved so successful that 
they have been held quarterly since. 
Their importance is indicated by the 
fact that the Toledo company sent a 
delegation of 26 to the recent Cleve- 
land meeting. 





im- 


















Thomas F. Kelly, sales manager of 
the Dayton Power & Light Company, 
who is chairman of the committee, de- 
serves much credit for the interest he 
has directed towards these meetings 
and for the excellent programs that 
have been presented. 

The Cleveland meeting was called to 
order by Mr. Kelly shortly after 10 
o’clock and R. H. Wright, of the Cleve- 
land Electric Illuminating Company, 
welcomed the visitors to the city. A 
paper was then presented by T. E. 
Simpers, of the Westinghouse Electric 
& Manufacturing Company on, “Appli- 
cation of Electric Drive in Flour Mills 
and Similar Industries.” 

There are two distinct classes of flour 
mills regarding the application of elec- 
tric drive. These are the large mills of 
500 barrels daily capacity or over, located 
at grain shipping points, and the mills of 
less capacity which serve their immedi- 
ate vicinity and which are found in every 
community. Large flour mill 
require individual analysis 
to properly determine whether or not 
central-station power can be used to ad- 
vantage. The small flour mill, while using 
the same kinds of machinery as the large 
mill but in smaller quantities, is depend- 
ent upon the production of its immediate 
community for grain and is, therefore, 
somewhat intermittent in operation. 

The feed mill and grain elevator are 
of allied interest and application. The 
feed mill serving its immediate vicinity 
is similar in location and operation to the 
small flour mill, and in many communit- 
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ties these are combined. These mills are 
a good central-station proposition, both 
Lecause of the small power requirements, 
making the installation of individual 
power plants costly, and because of their 
operation being intermittent, being de- 
pendent upon the delivery of grain. 

In order to secure the most economical 
and efficient operation of grain elevators, 
flour and feed mills, it is essential that 
complete and analytical consideration be 
given to those factors which determine 
the cost of power and the methods to 
be adopted in its application. The most 
important is the type of drive employed 
for the grain handling and milling ma- 
chinery, as this has a direct bearing on 
the quality and quantity of product ob- 
tained for a given investment and the 
percentage of profit which can be real- 
ized from the grain passing through the 
elevators and mills. In most feed mills, 
this is shown very directly, as it is the 
custom for the miller to make a direct 
charge of so many cents per 100 pounds 
for grinding grain delivered to him. 

In the modern flour mill, the several 
milling processes are inter-dependent, and 
it is therefore necessary that all of the 
different sections of the machinery should 
run as a unit. The required varia- 
tions in the speed of the different ma- 
chines should be obtained by the connec- 
tions between the driven machines and 
the source of power. In order to accom- 
plish this result, the use of a limited 
amount of line shafting and belting is 
unavoidable. The power requirements of 
the individual machine are small, they 
are all required in operation at the same 
time, and the groups of the machinery 
are closely located. The speeds of the 
machines are much lower than standard 
motors, so that individual drive means 
either special apparatus or double-speed 
reducing devices, such as gears, belt op- 
erating through countershaft, etc. Power 
shovels and car hauls are intermittent in 
operation and may be individually driven. 
The power shovel is a device for pulling 
a large scoop handling grain or similar 
material across the floor of the car to 
the door of same. The shovel must be 
guided by a man. A two or three-horse- 
power motor, back-geared and belted from 
the countershaft to the shovel, makes a 
satisfactory application. 

The size of motor for the car haul is 
a matter of consideration for the particu- 
lar installation and is determined by the 
number of cars to be hauled, the distance 
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to be hauled and the grade on which they 
are hauled. As a general rule, for the 
amount of pull required to move the car, 
20 pounds per ton must be figured for 
each one per cent grade, 8 to 10 pounds 
per ton of friction overcome at starting. 
The usual speed for cleaners is 400 rev- 
olutions per minute; the power require- 
ments are from 0.5 to 1 for each 100 
bushels per hour capacity. 

Separators of capacities from 1,500 to 
2,000 bushels per hour require one horse- 
power for each 150-200 bushels per hour 
capacity. Scourers in the larger sizes, 
capacity 500 bushels per hour, require 
about 10 horsepower for each 100 bushels 
per hour capacity. Wheat hulling ma- 
chines operate at 400 to 650 revolutions 
per minute and require about 7.5 horse- 
power for each 100 bushels per hour ca- 
pacity. The power required by the con- 
veyors and elevators is a simple mechan- 
ical proposition, in that the horsepower 
requirements may be figured definitely 
from the weight of material elevated, the 
rate at which it is elevated, and the 
height.. For horizontal conveyors, it is 
usual to figure 5 horsepower for each 
100 feet of 8-inch screw conveyor, and 
5 horsepower for each 100 feet of 24-inch 
belt conveyors. As a check, considering 
the entire mill including power shovels 
and car hauls, about one-horsepower is 
required for each 3.5 barrels of soft wheat 
capacity per 24 hours and one-horsepower 
to < three barrels capacity of hard 
wheat per 24 hours. Data are also given 
on feed mills and grain elevators. 

In the discussion Mr. Simpers pre- 
sented some test data taken from a 
40-barrel mill. The average consump- 
tion per barrel of flour produced was 
5.45 kilowatt-hours. Tests showed that 
the friction load in this plant was 7.8 
kilowatts, while the total useful load 
was only 14 kilowatts. In reply to 
questions Mr. Simpers stated that push- 
button control for flour mills was 
thoroughly reliable and in satisfactory 
operation in many plants. A unit panel 
equipped with pilot lamps is usually 
provided. 

In connection with the fire risk in 
flour mills, it was brought out in the 
discussion that no danger existed when 
the proper types of motors were in- 
stalled. A simple form of protection 
can be formed by building a light 
wooden frame around the motor and 
covering this with cheese cloth. This 
will allow air to pass through for cool- 
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ing motor, at the same time prevent- 
ing the accumulation of dangerous 
amounts of dust. 

Mention was made of the high load- 
factor of flour mills and the desirability 
of this business to the central station. 
J. C. Matthieu, of Dayton, thought the 
best way to secure the business is to 
make a proper rate based on a guar- 
anteed load-factor. Mr. Steele, of Day- 
ton, thought that, given a fair rate, the 
best method of obtaining flour-mill 
business was to indicate to the miller 
by means of tachometer readings the 
increased speed possible with motor 
drive. 

Following this discussion adjourn- 
ment was taken for luncheon in the 
Crystal Room of the Hollenden Hotel, 
the meetings having been held in the 
permanent quarters of the League of 
Electrical Interests, Jovian Chapter. 
During the luncheon, at which Thomas 
F. Kelly presided, vocal selections were 
rendered by H. H. Cudmore. After 
luncheon Morris A. Black, president 
of the Cleveland Chamber of Com- 
merce, delivered a very interesting ad- 
dress on the initiative and progressive- 
ness of the city and the state. George 
S. Milner, president of the Cleveland 
Electrical League, also spoke briefly. 

At the afternoon session a paper was 
presented by W. A. Wadsworth, of 
the Union Gas & Electric Company, 
Cincinnati, on, “Securing Business with 
the Nitrogen Lamp.” This paper 
which deals with the experiences of 
the Union company appears elsewhere 
in this issue. Supplementing his paper 
Mr. Wadsworth stated that the com- 
pany is now planning street-lighting 
installations using the nitrogen-filled 
lamp. One installation planned is that 
of 36 400-watt lamps on a viaduct. An- 
other is a number of 500-watt lamps on 
single standards for public-square light- 
ing. It is also intended to convert 
the standard five-light ornamental posts 
into single-light posts for one nitrogen- 
filled lamp. This can be done at a 
cost of about $15 per post. 

The discussion was opened by E. A. 
Bechstien, of Sandusky, who inquired 
as to the cost of the units referred to 
in the paper. Mr. Wadsworth replied 
that the cost was $9.00 without lamp. 

In reply to a question of N. H. Boyn- 
ton, of Cleveland, as to the cost of 
solicitation, Mr. Wadsworth stated that 
the revenue from these units about 
equaled the revenue from an average 
residence customer and the company 
felt itself justified in spending about 
the same amount for solicitation as for 
residence business. However, the 
salesmen averaged better than one 
lamp per day which made the cost 
less. 

F. C. Morrison, of Newark, asked 
as to the practice in selling lamps 
where electric service was not already 
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used. Mr. Wadsworth said that this 
field had not yet been touched, but the 
new customers would be turned over 
to the contractors in the regular way. 

R. H. Wright, of Cleveland, thought 
that it was a mistake to estimate the 
revenue from this business on the basis 
of the lamps being used 3 or 4 hours 
per day, 300 days per year. Unofficial 
surveys in Cleveland have shown that 
many establishments, especially in the 
outlying sections burn their lamps only 
a fraction of this time. 

A. K. Young, of Toledo, thought 
that the placing of nitrogen-filled lamps 
in the downtown districts hurt the 
sale of electric signs and outline light- 
ing which are more effective and pro- 
duce greater revenue. He thought that 
when the saturation point in this field 
had been reached, the nitrogen-filled 
lamp could be pushed. 

Mr. Wadsworth answered that it 
might have been possible to place small 
electric signs instead of the incandes- 
cent lamp with no greater effort but 
in many cases the lamps were placed 
by moving-picture theaters and others, 
to supplement sign lighting. 

A paper entitled, “Application of 
Motors Up to 25-Horsepower Size” 
was then presented by L. E. Smith, 
of the General Electric Company. This 
paper comprised the description of a 
large number of lantern slides showing 
the application of small motors to do- 
mestic appliances, stores and offices, 
farm equipment and various industries. 

J. C. Matthieu, power engineer of 
the Dayton Power & Light Company, 
then presented a brief paper on “Ap- 
plication of Industrial Trucks.” 

This paper discusses the possibilities 
that may be attained by the use of 
electric industrial trucks. The plat- 
form varies in height from about 10 
inches up, depending upon the duty 
for which it is designed, which is usu- 
ally different in each particular case, 
and is capable of carrying loads from 
1,000 to 4,000 pounds, adapted to turn- 
ing very sharp corners, having a speed 
range up to 10 miles per hour. The con- 
trol may be either single or double end; 
the driver stands upright on a small 
platform, operating the steering lever 
with his right hand and control with 
his left. Whenever the driver leaves 
the machine the brake is automatically 
set as his weight is released from the 
platform. The battery is capable of 
propelling the same for about twenty- 
five miles. 

The duty of this apparatus is to sup- 
plant fhe hand truck. There is also 
manufactured a traction type, which, 
as the name implies, is to draw one 
or more trucks about the premises. 

The cost of handling material and 
merchandise per ton at terminals, ware- 
houses in and about factories, is much 
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greater per unit of distance than is at- 
tained by rail or water. There have 
been some methods introduced to low- 
er the cost of manual trucking by 
means of electric cranes and elevators 
of various forms and the last of these 
is the electric industrial truck, an out- 
growth, possibly, of the electric 
vehicle. The machines have already 
proven their worth at large railroad 
terminals and docks. We have seen 
them dodge in and out of the crowds 
with perfect ease and control and enor- 
mous savings have been made over 
the old method of hand trucks. It has 
been found that these machines can 
be operated to show economical oper- 
ation over distances as short as 200 
feet. In one instance the cost of 
handling coal to the boiler room was 
reduced $8.00 per day in labor and in 
another case, that of a lumber com- 
pany, one truck running over a dis- 
tance of 600 feet, moved 150,000 board 
feet of rough lumber in standard 
lengths, carrying an average of 1,000 
board feet to each load, in a day. 

An automobile factory, by the use of 
one of these trucks, was able to dis- 
pense with the services of five men, 
whose wages amounted to approxi- 
mately $500 per head per annum. Not 
only were they able to reduce their 
expenses to this amount, but it en- 
abled them to deliver their goods at 
the various stations of their factory 
with a big saving of time. 

One of the large factories in Day- 
ton installed six of these machines 16 
months ago and the results have been 
very gratifying and efficient. The aver- 
age distance traveled per truck per day 
is about 18 miles, their particular duty 
being to haul scrap material and off- 
fall and also hauling new material from 
the store room. The cost of mainte- 
nance per day has been practically 
nothing. 

The meeting then adjourned and 
many of the delegates attended the 
buffet supper and entertainment given 
by the Gould Storage Battery Com- 
pany at its local service station. Visit 
was then made to the Cleveland Auto- 
mobile show which was in progress at 
the Coliseum. 

The next meeting of the Committee 
will be held at Dayton, O., on March 
17. The program for this is already 
in preparation. 
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Oregon Power Company Gets 
Five-Year Street-Lighting Con- 
tracts. 


The Oregon Power Company, Dallas, 
Ore., has recently secured five-year street 
lighting contracts with the towns of Dal- 
las and Monmouth, Oregon, the former 
calling for lights at 90 locations and the 
latter for 25. 
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SECURING BUSINESS WITH THE 
NITROGEN LAMP.’ 


By W. A. Wadsworth. 


The history of the introduction of 
tungsten lamps, with which we are all 
more or less familiar, is not suff- 
ciently ancient to have been forgot- 
and, without doubt, many of us 
could recall unpleasant features con- 
nected. with the experience of the com- 
panies ‘with which we were associated 
during the time of their introduction. 
It is reasonable to expect that history 
will repeat itself, although in a modi- 
fied form, in connection with the in- 
troduction of the new high-efficiency 
lamps. 

There are several reasons why we 
should have less trouble with the nit- 
rogen-filled lamps than with the tung- 
sten lamps. First, the lamp manu- 
facturers will, due to lessons learned 
from experience with the tungsten 
lamp, give us a lamp very much sooner 
which will be free from defects and 
have satisfactory life, and be available 
at a reasonable price. Second, no radi- 
cal changes will be necessary in fix- 
tures and reflectors as the case 
when tungsten lamps were introduced. 
Third, there will be less hesitancy on 
the part of central stations to accep! 
and push this lamp. Fourth, the cus- 
tomer will require less educating to be 
convinced of the merits of the lamp. 

The Union Gas & Electric Company 
of Cincinnati, O., has taken up actively 
the introduction of these lamps, and it 
is the intent here to recite in brief the 
history of this company’s experience, 
pointing out in particular the reasons 
for encouraging the introduction of 
these lamps and the results so far ob- 


ten, 


was 


tained. 

For a considerable period prior to 
the advent of the commonly called 
nitrogen lamp the company had been 
placing in a fixture especially designed 
for the purpose 400, 500 and 750-watt 
tungsten lamps, these units ‘complete 
placed and maintained without 
charge, and the energy used was 
metered and sold at regular commer- 
cial rates, the 400 and 500-watt units 
being used in a campaign against gas 
arcs and for general interior lighting, 
and the 750-watt units for the replac- 
flaming arcs and for general 
display lighting. So successful was 
the campaign that it became apparent 
that there was a considerable field for 
even larger units, and to satisfy this 
demand the 1000-watt tungsten lamp 
was experimented with. This size, 
however, did not prove satisfactory, 
as the average life was found to be 


being 


ing of 


1A paper presented at the convention of 
the Committee on New Business Co-opera- 
tion, of Ohio Electric Light Association, 
January 20. 
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only about 400 hours, and other trou- 
bles developed principally in the base 
caused by the great amount of heat 


from the lamp. As soon as the 750 
and 1000-watt nitrogen Iamps were 
available these were substituted. and 


from the first the 1000-watt size gave 
excellent satisfaction, both as to life, 
quantity and quality of light. 

The 750-watt lamp, however, was 
not satisfactory, nor has it become 
entirely so as yet, although there has 
been a marked improvement. The 
trouble was early burn outs. 

The fixture used was a solid bronze 
ventilated housing, white-enameled re- 
flector, fitted with a 12-inch ball globe 
with a one-inch opening at the bottom. 
On account of the intense heat gener- 
ated by the nitrogen lamps it has been 
found necessary to use a baked por- 
celain enameled reflector, as no paint 
would stand it. Special attention also 
had to be given to the ventilation of 
the unit in order to maintain the tem- 
perature within reasonable limits. 


This fixture is suitable for either 
outdoor or indoor use. 
The 750 and 1000-watt units find 


their use principally among long-hour 
burners, particularly theaters, picture 
shows, restaurants, drug stores, etc. 

Following the introduction of the 
two larger sizes of nitrogen lamps the 
question arose as soon as the 400-watt 
and 500-watt lamps came out as to 
what attitude should be taken in re- 
gard to these. It was found that, due 
to the cost of these lamps and their 
uncertain life, it was very questionable 
whether or not the unit could be put 
out and maintained without charge and 
be a paying investment. These sizes 
were, therefore, not accepted, but the 
company continued to put out 500- 
watt tungsten lamps until early fall. 

When the 200-watt and 300-watt 
nitrogen lamps available, the 
question arose again as to what atti- 
tude should be taken in regard to these 
sizes. It was decided to prepare a unit 
suitable for the 300-watt lamp, and in- 
stall it complete, the cost to be made 
as low as possible, and to abandon for 
the present the use of 400 and 500-watt 
lamps, both of the tungsten and nitro- 
gen types, but to continue placing and 
maintaining without charge 750. ana 
1000-watt units. 

In connection with the placing of 
the 300-watt units, a careful campaign 
was mapped out patterned to a consid- 
erable extent after that of the Wels- 
bach Company in the sale of gas arcs. 
What was desired was to offer a good 
unit insta.led complete at the lowest 
possible price and on the most liberal 
terms consistent with good policy. 

After considerable experimenting a 
unit consisting of either a ceiling or 
pendant-type fixture, wired complete 


were 
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with suitable reflector and lamp and, if 
necessary, pull chain switch, was ob- 
tained and could be installed at cost for 
$5.00. Samples of this fixture in the 
two different types with the lamp, ex- 
tension cord, plug and socket, and suit- 
able literature, were placed in a case 
and given to the salesman with instruc- 
tions to take for these units, 
which would be placed on 30 days’ trial, 
or would be sold on terms of $1.00 
down and $1.00 per month when de- 
sired. The salesmen were further in- 
structed to concentrate their efforts 
among gas users and long-hour burn- 
ers. ‘They were also instructed to turn 
in with every order information as to 
the units, either gas or electric, which 


orders 


were replaced. 


Fearing that there might be some 
“bugs” which would develop, efforts 
were at first directed towards placing 
the units in the outlying business sec- 
tions which, of course, did not offer 
the best field but would cause the least 
harm if the units proved a failure. Since 
the results have been satisfactory, ef- 
forts are now being concentrated on 
the downtown business section, and it 
seems very probable that as soon as 
warm weather makes the gas are no 
longer desirable for its heating qual- 
ities, these units will be placed in very 
large numbers. 

In determining the probable revenue 
from these units, it is assumed that 
since the installations made 
principally among long-hour burners, a 
fair average use would be four hours 
per day, 300 days per year, giving a 
yearly kilowatt-hour consumption of 
360 which at an average rate of five 
cents would make the yearly revenue 
per unit $18, with no cost to serve. 

This is just about the same revenue 
which, it is found, the average resi- 
dence customer brings, but in the lat- 
ter case the cost to serve leaves but 
very little profit. It, therefore, seems 
that the direct results from the installa- 
tion of one of these units will justify 
at least an effort equal to that required 
to secure a residence customer. 

Even less effort should be required 
on the part of the salesmen to place 
one of these units than to obtain a 
residence customer. Furthermore, the 
indirect result due to raising the stand- 
ard of commercial lighting generally 
is one every central station desires. 

So far no 200-watt lamps have been 
used, although as soon as the field for 
300-watt lamps has been well covered 
this smaller size will be pushed. It is 
hoped that by the time there may be a 
reduction in the price of these lamps. 

The unit used with the 300-watt 
lamps may be equipped with any of 
three types of reflectors and with either 
clear or bowl-frosted lamps. This gives 
a unit which will satisfy all usual con- 
ditions. Where very low ceilings are 


would be 
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encountered, this open unit will not 
prove satisfactory, and a unit similar 
to that used with the 750 and 100-watt 
lamps has been designed and adopted, 
but sells at a slightly greater price. 

The campaign did not get under way 
until October 15 and this, plus business 
conditions, did not permit of the results 
expected. However, January 1, 337 
units had been placed. About one- 
third had been trial installations and 
more than 90 per cent of these were 
retained. 

In order to determine the life of the 
300-watt lamps a’record is kept show- 
ing the number of days. each burned- 
out lamp has ‘been in operation. This 
record to January 1° showed twenty 
burn-outs, in accordance with the table. 


Six lamps burned a month or more. 

The following table shows the re- 
sults to January 1 of the nitrogen 
lamps on the company’s linés: 

The company’s experience so far with 
the nitrogen lamp has been very sat- 
isfactory. Its features that have proven 
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Popular Vote Sustains Position .of 
Duluth-Edison Company in 


Rate Controversy. 

A proposal to construct a unit elec- 
tric light plant, to be municipally owned 
and operated, was rejected by the 
voters of Duluth at a special election, 
January 19, by a majority of 315 votes. 
An alternative ordinance, providing a 
four cent per kilowatt-hour rate, was 
rejected, and an ordinance for furnish- 
ing electric light at six cents per kilo- 
watt-hour was adopted by a majority of 
530 votes. 

The special election grew out of the 
inability of the city council and the Du- 
luth-Edison Company to agree on a 
lighting rate. The result is attributed 


expend needed city funds, by experi- 
menting with municipal ownership, 
where there is a competing plant in-the 
field. The ordinance instituted by the 
petition binds the council to enter a 
two-year contract with the Duluth-Edi- 
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toasters, 199; percolators, 75; curlers, 
48; heating pads, 97; disk stoves, 30; 
samovars, 6; water or milk heaters, 19; 
washing machines, 4; vacuum cleaners, 
68; sewing-machine motors, 1; electrical 
toys, 197; other domestic appliances, 11; 
other appliances, 669. 

A certificate mailed out by the Louis- 
ville Gas & Electric Company some 
time before Christmas was good at any 
one of these stores for a discount of $1 
on any $3.50 flat iron or toaster. The 
number of these turned in has not been 
reported on as yet. 

a ee 
Industrial Electric Heating As- 
sociation Proposed. 


A. K. Young, new-business man- 
ager of the Toledo Railways & Light 


7 ane : > = to a desire on the part of the people to |‘ ; 

2 burned -4 days accept. a good service at a reasonable Company is deeply impressed with the 
1 burned 7 days rate, rather than risk a deluge of costly possibilities of industrial electric heat- 
; ace i a lawsuits by attempting to fix a rate ing from the standpoint of the central 
: —— = _ that would be questionably low, or to Station and believes that there is a dire 


lack of authentic data available on the 
subject. To remedy this situation Mr. 
Young recently recommended the es- 
tablishment of an industrial heating 
association, the chief purpose of which 
would be the collection and compila- 
tion of data on the subject. 

This matter was proposed at the re- 


-Estimated— cent conference of the Committee on 
No. Hrs. Days H. Revenue Revenue : ; : 

Size on Kw. per per per Rate eer wer sain New Business Co-Operation of the 

Watts Lines Load day year year cents mp - ota : . : a 
300 337 55 4 300 360 5 $ 8.00 $60 $ 6,066 Ohio Electric Light Association, held 
750 484 350 4 300 900 4% 40.50 54 19,602 in Cleveland, and it was decided to call 
1000 278 250 4 350 1400 3% 50.00 50 13,900 .s ‘ . ° ° 
anes a preliminary organization meeting in 
1099 $39,568 Dayton, O., on March 16. This is one 


of the most value are the quality of the 
light ‘and the size of the units. It will 
replace a gas arc every time where it 
is desired to show true color values, 
and the larger sizes for outdoor display 
purposes offer a wide field of possibili- 
ties. Unquestionably the nitrogen lamp 
has come to stay and soon will be avail- 
able in the smaller sizes. By direct- 
ing its introduction, the central station 
is in a position not only to guard 
against loss in revenue, but to increase 
revenue and improve load-factor by en- 
couraging at this time the use of the 
larger units. 


ow 


Value of Electric Sign Adver- 

tising. 

An interesting experience that con- 
vincingly demonstrates the value ot 
the electric sign is that of a hotel 
keeper of Chicago who was forced to 
remove his sign because of its project- 
ing over the sidewalk. The ordinance 
requiring the removal of signs on cer- 
tain downtown streets has been in ef- 
fect about one year, and during that 
time the business of the hotel has 
fallen off from 50 to 75 per cent. The 
proprietor attributes this entirely to 
the absence of the sign which previ- 
ously drew trade from two busy thoro- 
fares. ’ 











son Company on the basis of a lighting 
rate of six cents per kilowatt-hour. 

The result of the election was a com- 
plete surprise to the advocates of mu- 
nicipal ownership, especially as. West 
Duluth, where it was proposed to es- 
tablish the first unit of the plant, gave 
only a slight majority for the project. 
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Louisville Makes Record in Christ- 
mas Sales. 

Sales of electrical appliances credited 
to the “make it an electrical Christmas” 
campaign in Louisville, Ky., conducted by 
the Louisville Gas and Electric Company, 
and five of the dealer-contractors of the 
city, are estimated to have run up into 
nearly 10,000 pieces and to represent an 
increased net connected load of approxi- 
mately 1,600 kilowatts. The figures re- 
ported by the five dealers are alone avail- 
able but it is estimated that the depart- 
ment stores, hardware stores, etc., of the 
city sold at least the same number. 

The five dealer-contractors, Childers & 
Waters, the H. C. Tafel Electric Com- 
pany, The James Clark, Jr., Electric 
Company, the Home Electric Company 
and the Harry I. Wood Electric Com- 
pany, reported a total of 4,828 separate 
articles sold as a result to the campaign, 
itemized as follows: Flat irons, 1,003; 





day before the next meeting of the 
Ohio Committee, which will be held in 
Dayton and it is believed that many 
who plan to attend the Committee 
meeting will arrange to attend the 
meeting on the previous day also. It 
is Mr. Young’s idea to have the Asso- 
ciation embrace the Middle West. 
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Co-Operation of Employees at 


Louisville. 

At the next meeting of the employees’ 
club of the Louisville (Ky.) Gas & Elec- 
tric Company, the members who as- 
semble will be addressed by the pur- 
chasing agent of the company, the 
storekeeper and the manager of trans- 
portation, who will indicate in their 
talks how other employees of the com- 
pany can assist them and help to hold 
down operating costs by co-operation. 
The transportation manager, for in- 
stance, will give some practical sugges- 
tions as to taking care of the motor 
equipment, and in using it; the purchas- 
ing agent will talk on reports and on 
economical use of materials,. while the 
storekeeper will suggest that heads of 
departments keep him posted as to 
when they will want something out of 
the ordinary so that he can manage his 
department with as low an investment 
as possible. 
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ESTIMATING.' 


By C. R. Kreider. 





One of the most difficult problems 
confronting our business is the scarcity 
of really competent estimators. The 
position of estimator is also one of the 
most trying jobs imaginable. If the 
bids are too high and the work is not 
secured the estimator gets the blame. 
It the bid is too low and you get the 
job and lose money he is cussed be- 
cause he figured too low. 

The ideal estimator would of course 
be one who had the happy faculty of 
always figuring correctly, but even 
granting that such an ideal is with us 
skill would often be wasted be- 
cause some one of his competitors 
would spoil his chances for securing 
the work by putting in a figure far be- 
low the proper one, due to ignorance 
of costs and poor estimating. You 
frequently hear the expression that the 
man who makes the most mistakes gets 
the most jobs. Is this really the case? 
I fear that there is more truth than 
poetry in this statement. 

How then are we to correct this con- 


his 


dition in our business? 

I believe I can state without fear of 
contradiction that too little attention 
has been paid to the development of 
estimators. It has always 
me that business 
more attention 
part of 


competent 
strange to 
concerns did not pay 
to this, the most important 
their business. 

It has been the most common prac- 
tice to promote men from the ranks 
of workmen to the post of estimator 
on the theory that a practical work- 
man was necessary to properly esti- 
mate the cost of work. 

While I am a firm believer in 
warding merit by promotion, I am also 
of the opinion that the average practi- 
cal workman seldom has the essential 
qualifications for the detail work which 
falls on the shoulders of the estimator. 
While a practical knowledge of the 
construction business is of course im- 
portant and a necessary qualification 
for an estimator, I do not agree with 
the idea that it is necessary for a man 
to have actually engaged in the trade 
as a mechanic in order to be a skill- 
ful estimator. 


an Paper read before Electrical Contrac- 
tors’ Association of Wisconsin at Milwau- 


seemed 


re- 


kee, January 20, 1915. 
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The man who has risen from the 
ranks of mechanic to that of estimator 
is prone to make the mistake of bas- 
ing his calculations on his own ability 
as a former mechanic, rather than on 
the cold stern facts of figures cover- 
ing similar work done in the past and 
where the law of averages has to be 
reckoned with. 

We hear and have been hearing for 
a long time past a great deal about the 
necessity of the contractor keeping 
suitable books of account so that he 
may know where he stands financially. 
The National Electrical Contractors’ 
Association has done a great work in 
making its membership see the value of 
this advice and has developed a sys- 
tem of accounts which is simple and 
at the same time gives the results de- 
sired. Among the other things incor- 
porated in this system is a cost system, 


so that the contractor may see just 
what each job costs. 
We will admit for sake of argu- 


ment that the contractor has a proper- 
ly kept set of books and knows what 
each job costs. So far, so good. If, 
however, he does not make constant 
and careful analyses of these cost rec- 
ords they will avail him little as a 
source of information on which to base 
future bids. 

The average estimator is too apt to 
follow certain rules of thumb in mak- 
ing up his estimates rather than con- 
sidering each job on its own peculiar 
merits. 

Keeping accurate cost accounts will 
also yield but few practical and useful 
data unless the information is in such 
form that it can be dissected and re- 
duced to units to serve as a guide to 
calculating future costs. 

It is right here that the estimator 
must keep in close touch with the ac- 
counting department. It is the esti- 
mator who must also be in close touch 
with the sales department, the purchas- 
ing department, the drafting room and 
the outside superintendent. 

Too often the estimator is not al- 
lowed sufficient latitude and as a result 
the work does not go in as figured and 
he gets the blame for something over 
which he had no control. 

The estimator must, in order to be 
a success, be a versatile man. He must 
be rapid, yet accurate and painstaking; 
be posted on the rules and regulations 
governing electrical work; be able to 
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read plans and understand them; be 
familiar with the different classes and 
systems of buildings; be posted on the 
latest developments of the electrical 
field; know thoroughly the different 
brands and grades of goods and their 
costs, and preferably should have a 
technical education, so that he can 
readily grasp the details of the scheme 
covered by the specifications he is fig- 
uring and be able to determine the 
practical and most economical way to 
accomplish the object sought and be 
able to say with confidence that the 
scheme proposed is not practical and 
will not work satisfactorily should this 
be the case. 

If all of our work was of one kind 
or class, the problem of estimating 
would be a much simpler process than 
it really is. 

Today the estimator may be figuring 
at: Office building of fireproof construc- 
tion, tomorrow a combination light and 
power job in a mill-constructed build- 
ing, and next day a church, school, flat 
building or residence. 

With the rapid increase in the use 
of iron conduit for all classes of work, 
both open and concealed, the estimator 
of yesterday who has been used to fig- 
uring open-cleat or knob-and-tube 
work finds himself often treading on 
unfamiliar ground in being called on to 
prepare an estimate for a conduit job. 
He must, as I have previously stated, 
be a versatile man and be prepared to 
handle new problems with a confidence 
born of a knowledge of cost units 
which will enable him to prepare an 
estimate which will be intelligent and 
correct. ; 

The estimator should make it a rule 
to get out on the work as it is being 
installed as much as possible, because 
it is there he will see the things that 
frequently do not show on the plans 
and make it possible to avoid like er- 
rors in the future. 

The estimator is the life or death of 
the company with which he is connect- 
ed. His pay should be commensurate 
with his responsibilities. How often, 
however, do we find this position held 
by the most incompetent of men. The 


contractor is backing his hard-earned 
money against the opinion or judgment 
of his estimator and one would natural- 
ly assume he would be most particular 
in his choice in this direction. 

In certain classes of work the num- 
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ber of lights or outlets makes a check 
on the accuracy of the estimator’s bid 
a fairly simple matter. In the more 
desirable contracts, however, where the 
work runs into large figures, the spe- 


cial features involved require more 
than an off-hand opinion on the cost 
problem. 


The matter of arriving at.an accurate 
schedule of the materials required is 
not the difficult part of preparing an 
estimate. It is the labor which is the 
bugbear which causes a great many 
of us to lay awake nights. 

With the many refinements and fit- 
tings being constantly developed and 
their relation to the labor required, the 
study of the labor units is one which 
every contractor who expects to suc- 
ceed in our line must realize. 

Unfortunately there is no school for 
electrical estimators and the need 
therefor is a pressing one. The matter 
was taken up a short time ago by the 
National Association and I hope some 
plan can be developed whereby the 
estimator who wishes to rise in his 
profession or the man who wishes to 
become qualified in this line will have 
facilities placed at his disposal whereby 
he may perfect himself. 

By a great many the task of estimat- 
ing is looked upon as a necessary evil 
and one to be gotten over with as 
soon as possible. It is hard to get 
and keep a competent estimator and 
the financial remuneration is such that 
there is little inducement for a man 
to qualify. Being the most important 
position in a concern, the pay should 
be made attractive so that competent 
men be seeking these positions 
rather than one where the responsi- 
bility is less but the pay greater. 

The tendency in estimating labor 
has been too much in the direction of 
sizing the job up in a general way and 
putting down a lump sum which does 
not lend itself to intelligent analysis. 

The modern progressive esti- 
mator no longer does this. Instead he 
uses units of labor for each item of 
material to be installed and thus is en- 
abled to get a more accurate estimate 
than could possibly be arrived at in the 
previously mentioned haphazard lump 
guess, for guess it really is when you 
lump your labor and do not detail it 
with respect to the different items of 
material to be installed. 

The National Association has recent- 
ly brought out a universal estimating 
sheet which is so arranged that the 
labor can be extended directly opposite 
each item of material. There is also 
printed at the left-hand margin a list 
of reminders. In reading through the 
specifications the different items which 
will be required should have a check 
mark placed opposite same. When the 


will 


and 


different items are finally assembled on 
the 


estimate sheet a check back 
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against the reminder column will guard 
against leaving anything out of the ma- 
terial list. This estimating sheet I 
consider fills a long felt want and is 
supplied by the National Association at 
85 cents per 100 sheets, which is 
cheaper than you can have your local 
printer print up a form which does 
not have these safeguards. 

The more universally these sheets 
are used by our membership the great- 
er the tendency to uniformity in pre- 
paring bids. 

One of the greatest evils the esti- 
mator encounters is the small amount 
of time allowed to prepare his esti- 
mate and get in his bid. This is a mat- 
ter which can be corrected in a large 
degree by the local contractors co-oper- 
ating with each other and declining to 
submit tenders where a_ reasonable 
time is not allowed. Architects and en- 
gineers are prone to get out about two 
sets of plans and specifications and ex- 
pect eight or ten bids to be prepared in 
48 hours. Manifestly no estimator can 
do himself or his company justice un- 
der such conditions. A firm stand by 
the contractors to decline to bid unless 
a reasonable amount of time is allowed 
would go a long way to improve condi- 
tions in this direction. Estimates pre- 
pared hastily are not likely to be ac- 
curate and I have always taken the 
stand that unless the architect or en- 
gineer was willing to permit sufficient 
time to prepare a proper estimate that 
my firm did not care to submit a bid. 

The environment of the estimator is 
an important matter. He should have 
a room to himself where he can lock 
himself in if necessary and where he 
can be quiet and undisturbed. The 
room should be cheerful and well light- 
ed and provided with one or more 
large tables so that there will be ample 
room to spread out his plans. An am- 
ple catalog file should be located in 
this room and kept up to date and 
properly indexed so that instant refer- 
ence can be had to any material or de- 
sired article. 

The estimator should be 
with an adding machine on which he 
can set down his measurements and 
quantities as he goes along and also 
for checking the footings on his esti- 
mate sheets. 

In order to relieve him of a large 
amount of merely clerical work the 
extensions of the various and 
items after being priced by him can 
just as well be done by the bookkeep- 
er or other regular clerical help. 

The estimator is usually in normal 
times working under pressure because 
his firm wishes naturally to get in bids 
on as many jobs as possible. I have 
often felt that one of the greatest mis- 
takes in our line of business was the 
attempt to get in a bid on every job 
which came along. I have always felt 


provided 


units 
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that quality instead of quantity should 
have more consideration. 

No one concern can get all the busi- 
ness and as it stands to reason that an 
estimate hastily prepared is more like- 
ly to be wrong (it may be too high as 
well as too low), one does not have 
the confidence in such an estimate as 
compared with one which has had the 
proper amount of time spent on its 
preparation. When more plans are of- 
fered than you can properly figure, 
choose the most desirable ones and 
pass the others by. 

Another custom which is 
the estimator is the practice of cer- 
tain engineers and architects requiring 
plans to be figured in their offices. You 
all know this game. There are six or 
seven others in the architect’s office 
at the same time, each taking a grab at 
the plans. You will have to admit 
that in our line of work it is impos- 
sible to prepare a proper estimate un- 
der these conditions. 

The contractors can here again cor- 
rect this evil by declining to submit 
Lids unless they be allowed to take the 
plans and specifications to their own 
office to figure. 

I know a great many contractors 
will say that it cannot be done, but I 
know that it can. For many years 
past I have uniformly refused to fig- 
ure any job unless the plans and spec- 
ifications are allowed to be brought to 
the office where they can be estimated 
under proper conditions, and I have 
found few firm stand 
in this direction has met with refusal. 
A proper placing of the facts to the 
architect or engineer will show him 
how unfair it is to expect a man to 
properly figure plans and digest speci- 
fications in the outside public office 
where there are no facilities to work 
with and where theze is so much go- 
ing on to distract the mind that it is 
impossible to think clearly. A deter- 
mined stand in a co-operative way will 
eliminate this condition. . Personally I 
prefer not to bid at all unless the esti- 
mating can be done under proper con- 
ditions and sufficient time is given to 
properly prepare an estimate. In the 
few cases where this is refused I feel 
that my concern is better off not to file 


unfair to 


cases where a 


a bid. 

I have spoken previously of the too 
common practice of lump labor esti- 
mating and I want to go back again 
to this point. The larger number of 
parts into which you can_ subdivide 
your labor, the simpler and more ac- 
curate will be the calculation of the 
lebor, and by the use of the universal 
estimating sheet issued by the National 
Association, where the labor is op- 
posite each material item, it reduces 
the omission of labor to a minimum 
and also makes it a simple matter for 
the manager or proprietor to go over 




























































198 


the estimate and check the labor with 


a degree of satisfaction that would 
otherwise be impossible. 

The collecting and study of these 
units is a most interesting, instructive 
and valuable educational pursuit, and 
I hope that more of our contractors 
will take up the subject seriously and 
get in the habit of reducing their labor 
to these small units which will do much 
to remove the uncertainty of the old 
slipshod lump guess method of the 
past. 

There is unfortunately no golden 
rule which will absolutely prevent er- 
rors must, of be 
exercised in handling any class of fig- 


Judgment course, 


ures, but I can say to you gentlemen 
that if any of you are not estimating 
your labor in itemized unit form the 


sooner you start the better off you will 
be financially and you will find your- 
selves in the position of having con- 
fidence in your estimates, because they 
will be more accurate; and where the 
competition is keen work must 
often be taken on close margins you 
can better judge just how far you can 
to turn an 


and 


go and know when down 
unprofitable job. 

I also wish to refer again to the mat- 
ter of subdividing estimates. By this 
[ mean where there are, for instance, 
both light and power, make a separate 
estimate of each and do the same for 
other special features, such as bells, 
telephones, signal systems, etc. By do- 
ing this you get the total value of each 
component part by itself and are in a 
better position to survey the accuracy 
of the work than where it is all dumped 
into one general pot. 

You have heard a 
tractor refer to a job he had completed 
enthusiastic because it had 
great deal less material or 
than he had The 
be perfectly legitimate and 
then again they may not. These cases 
should be analyzed as carefully as the 
the reverse is true, be- 
cause it may lead to the error of figur- 
ing too little labor or material on the 
rext job where conditions are not as 
favorable. 


sometimes con- 


and wax 
cost a for 


labor figured. rea- 


sons may 


cases where 


The estimator should be kept reg- 
ularly informed as to the cost of all 
his jobs as they progress, especially 
with reference to the labor, and should 
be supplied with a simple system which 
will and not entail too 
much work to keep it up. 

My own scheme in keeping my esti- 
mating department informed as _ to 
labor is to use a index card 
specially printed and ruled for the pur- 
On the front of the card is the 
name of the job, the selling price and 
the estimated material and labor. On 
the back are ruled columns for the 
labor. Each week as soon as the pay- 
roll is made up the bookkeeper makes 


be accessible 


3-by-5 


pose. 
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cut a memorandum of the labor ex- 
pended on each job during the week 
and gives it to the estimator, who 
takes out the cards of the jobs given 
on the memorandum and enters the 
amount on the back of the card with 
the date and brings down each week 
the footing of the total labor to date. 
In this manner the total labor on each 
active job is brought to the attention 
of the estimator each week. As he 
naturally is in touch with the superin- 
tendent daily and knows in a general 
way the general percentage of comple- 
tion, this weekly report keeps him auto- 
matically posted as to how the various 
jobs are running. It will be noted that 
where work is not progressing on cer- 
tain jobs there is, of course, no labor 
for that week and consequently only 
the ones on which labor has been spent 
during the week come to his notice, 
as there is no need to bother with the 
cards on the inactive jobs. If, how- 
ever, it is desired to look up a job on 
which work is not going ahead at the 
time, the card for that job is readily 
found in the file and the total labor 
to the last active date ascertained in- 
stantly. This is only a memorandum 
card and has no bearing on the cost 
ledger, but the object I have accom- 
plished is to afford a simple and auto- 
matic means for bringing the condition 
cf the labor each week on each active 
job to the attention of the estimator 
immediately after the payroll is made 
up and without having to wait for the 
bookkeeper to post up his cost ledger. 
Before these cards are placed back in 
the file each week I have them brought 
to my desk so that I can also keep in 
touch with all active jobs each week. 

The estimator should be provided 
with a file, preferably a vertical file 
using manila folders and 10 by 15 
inches in size, for filing his estimates. 
The most convenient method is to 
number the folders consecutively and 
call this the estimate number, which 
number should appear on the proposal 
for purpose of identification and refer- 
ence. In the folder are filed all papers 
pertaining to the estimate, any special 
quotations received for same and a 
copy of the proposal; also copy of the 
specifications or such extracts as you 
I mention the 10 by 15- 
inch size because this will take legal- 
cap-size paper, on which most specifi- 
cations are written, without folding. 

In my office I use two colors of 
tolders. The white folder is used when 
the estimate is made and filed away. 
Should an order result the estimate is 
transferred to a pink folder, given the 
same number and filed in another 
drawer. Thus when you wish to de- 
stroy back files you do not destroy the 
estimates covering contracts secured, 
as these should be preserved for future 
reference. 


wish to keep. 
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A duplicate copy of each sales ticket 
is made for the estimating department 
and this is filed with the estimate. 

In this manner without any extra 
work or red tape the estimator is at 
all times in touch with the operating 
department. 

There must be the fullest co-opera- 
tion between the estimating depart- 
ment and the outside superintendent. 
Without this you cannot expect to get 
satisfactory results. 

Pa — 
Missouri Contractors’ Meeting. 


The semi-annual meeting of the Elec- 
trical Contractors’ Association of Mis- 
souri was held in Kansas City, Mo., on 
January 23. E. S. Cowie, of Kansas 
City, Mo., presided. The local associa- 
tion entertained the out-of-town dele- 
gates at breakfast, luncheon and the 
theater. The meeting was held after a 
banquet at Hotel Kupper. 

George Corrao, the national director 
from Missouri, announced that, accord- 
ing to the decision of the preceding 
meeting, a membership and a grievance 
committee had been appointed. 

The meeting directed the president to 
name a committee and that the mem- 
bers of the Kansas Association appoint 
a similar committee to consider uniting 


the Kansas and Missouri Associa- 
tions. 
The meeting decided that a com- 


mittee of five be appointed to amend 
the by-laws of the state association, so 
as to provide for the annual meeting 
to take place on the third Saturday in 
January, rather than the third Satur- 
day in June. The next annual meeting, 
however, will occur in July. 

E. S. Cowie attacked the mechanic’s. 
lien law of Missouri, on the ground 
that it encouraged the maintenance of 
incapable contractors, by making the 
property and not the contractor liable 
for the latter’s errors. It was Mr. 
Cowie’s opinion that the law is ef- 
fective as far as labor is concerned. 

W. L. Hutchison brought the meet- 
ing’s attention to the fact that the 
architects’ association in New Or- 
leans had agreed to omit electrica? 
work from the general contract. Mr. 
Hutchison advocated a general adop- 
tion of this plan. 

The data book is at present in the 
hands of a committee, which is revis- 
ing it. A complete new data book may 
be had within a month or so. 

A campaign was urged by the meet- 
ing for securing more members for 
the Association. The power and dig- 
nity of the Association in dealing witlr 
problems of price, labor, arbitrary 
state legislation, etc., depends in a de- 
gree upon the number of members. 
Nor does the size of the organization 
produce a purely selfish power, for it 
is the intention of the Association it 
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the future to insure builders against 
loss through its members. . This it can- 
not do without a larger membership 
than it now has. 


soo 
Wilkes-Barre Hospital Contract. 
The Board of Directors of the 


Wilkes-Barre (Pa.) Private Ward Hos- 
pital has awarded the electrical con- 
tract for the proposed new hospital 
building in Wilkes-Barre to Shepherd 
& Rust. The plans are from the office 
of Sturdevant & Poggi, architects, of 
the same place. A cursory examina- 
tion of the plans and specifications of 
this building show that its electrical 
layout is very complete. 

The indirect system of illumination 
has been generally adopted throughout 
the entire building. The patients’ 
rooms and corridors have the fixtures 
doubly wired, so that the maximum 
illumination can be used during the 
early evening, and just a small amount 
of illumination for the balance of the 
night. Wall switches control all these 
units and the desired amount of illumi- 
nation can be obtained by successive 
pushes on the wall button. 

The power installation for motors 
and heating apparatus is completely 
covered. Separate and individual lines 
carry current from the source of 
power to motors for operating a 
vacuum cleaning system, a refrigerat- 
ing system, ventilating system, a 
nurses’ signaling system, passenger and 
freight elevators, and a dumb waiter; 
heating units are installed for steriliz- 
ing work, and care is also taken for 
electrotherapy work and X-ray appar- 
ratus. 

The vacuum cleaning plant installed 
in a special room in the basement will 
be connected by means of pipes to 
different outlets on the various floors 
of the building. These outlets are air- 
tight and are under constant suction 
when the plant is operating, so that 
a hose nozzle thrust into the outlet 
immediately connects the other end 
of the hose where the instrument for 
cleaning is placed with a powerful suc- 
tion. All dust and small foreign sub- 
stances are carried into the basement 
and thence discharged to the sewer con- 
nection. 

In the matter of communication, 
there has been installed a very com- 
plete telephone system. This will con- 
sist of a central station with switch- 
board presided over by an operator, 
from which point lines are run to each 
of the patients’ rooms, so that com- 
munication with the outside can be 
established from any point in the 
building, or intercommunicating be- 
tween any of the several points in the 
building can be just as readily ac- 
complished. 

If there is 


one thing more than 
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the electrical line that is 
important in a hospital, it is the mat- 
ter of signal communication between 
the patients and the nurses, who may 


another in 


be in the duty rooms or the diet 
kitchen; sometimes in critical cases, 
quick communic:tion is imperative. 


The equipment in this line will con- 
sist of the well known Holtzer-Cabot 
nurses’ signal system, by which, in- 
stead of using batteries, the current 
for signaling is furnished by a low- 
voltage motor-generator set. There is 
installed at each patient’s bedside, a 
four-way calling and emergency sta- 
tion. In the corridor over each door 
there are installed two electric lamps, 
one frosted and one red. There is also 
installed in the diet kitchen, in the 
nurses’ duty room, and in the physi- 
cian’s office, a combined signal lamp 
and indicator. 

The operation of the system, while 
it sounds complex, is really not so, but 
is very simple and complete. A pa- 
tient wishing to call the nurse presses 
the call button, which is on an exten- 
sion cord lying on the bed. This 
lights the frosted lamp outside of the 
door and simultaneously lights another 
lamp and indicates a location number 
in both the duty room and diet kitchen 
and also sounds a buzzer in both 
places; it also at the same time regis- 
ters the time of the call on an elapsed- 
time recorder in the superintendent’s 
office. The nurse hearing the buzzer 
or seeing the lamp goes to the corri- 
dor or section that the call indicates, 
and is immediately guided to the 
proper room by the lamp signal over 
the door. On reaching the bed, 
presses the releasing button, which re- 
leases the signal and puts out the 
lamps (except that the signal lamp in 
the duty room will still remain lighted 
if there is another unanswered call in 
the same section). When she presses 
the button, she also registers the time 
on the elapsed-time recorder in the 
superintendent’s office, so that an ex- 
amination of this device shows the 
elapsed time between receiving the call 
and answering it. Should the nurse 
upon entering the room find the pa- 
tient in a critical condition and need 
assistance, she presses the emergency 
button; this lights the red lamp in the 
corridor over the door, lights a red 
light in the diet kitchen and duty room, 
rings a bell in each of these places, 
and in addition rings a signal bell in 
the resident physician’s room and the 
superintendent’s office, and also indi- 
cates in those places the section of 
the building that the call comes from, 
so that the additional help arriving at 
the corridor is guided by the red light 
signal over the door and enabled to 
reach the patient at the earliest pos- 
sible moment. 
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New Officers of Wisconsin Asso- 
ciation. 

At the recent convention of the Elec- 
trical Contractors’ Association of Wis- 
consin, officers were elected fol- 
lows: 

President, L. W. Burch, of Madison. 

Vice-President, F. J. Natwick, of 
Grand Rapids. 


as 


Treasurer, George Knoerr, of Mil- 
waukee. 

Secretary, Albert Petermann, of 
Milwaukee. 

Director for three years, W. R. 


Johnson, of Wausau. 
Director for two years (unexpired 
term), Paul F. Harloff, of Madison. 
State director, Herman Andrae, of 
Milwaukee. 
ee eee 


Helpers Doing Journeymen’s 
Work. 

The Electrical Workers’ Union in New 
York City complained to the Public Serv- 
ice Commission for the First District of 
New York that electricians’ work in con- 
nection with subway construction was 
being performed by helpers, and that the 
contractors would employ six or eight 
helpers to one journeyman electrician. 
The Commission was asked to adopt a 
motion to the effect that only one helper 
be allowed to each journeyman elec- 
trician engaged in city subway work. 

While the Commission indicated that 
this practice is an evasion of the law, it 
held that it had no power to specify the 
number of helpers to be allowed to each 
electrician, but it instructed its chief en- 
gineer to see that the spirit of the law 
is obeyed. 


> ain 


Among the Contractors. 

John J. Odenwald, 1204 H Street, 
Washington, D. C., has devised and 
put on the market an electric chair 
intended for amusement parks, lodge 
meetings, etc. It is a regular house- 
hold chair equipped with simple appa- 
ratus that makes the sitter want to 
stand up in a hurry, but no wires are 
in sight. It was used at the Shriners’ 
convention at Atlanta last year and 
created much interest. 








C. A. Spaulding, president of the 
Arcade Electrical Construction Com- 
pany, Kansas City, Mo., has returned 
to his office after two weeks’ illness. 





Notice has been published that the 
co-partnership heretofore existing be- 
tween James G. Rodgers and John E. 
Rodgers, under the firm name of 
Rodgers Electric Company, Muskegon, 
Mich., has been dissolved. John E. 
Rodgers will continue the business 
under the same firm name. He will 
pay bills incurred and collect all ac- 
counts due to’the company. 
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CALIFORNIA. 

The Pacific Gas and Electric Com- 
pany was granted permission to issue 
$4,000,000 of five-per-cent one-year gold 
dated March 25, 1914, and to 
pledge as collateral security for the 
notes $5,000,000 of convertible general- 
$5,000,000 of general 
bonds. The 
shall be 


notes, 


lien bonds and 
and refunding mortgage 
order provides that the notes 
sold at not less than 98. 


The Mt. Whitney Power and Electric 


Company was authorized to issue 

$418,000 of its seven-per-cent cumu- 

lative preferred stock. The proceeds 

will be used in paying off the com- 
pany’s floating indebtedness 
CONNECTICUT. 

Service Regulations—The Public 

Utilities Commission has adopted a 


rules and 
electric 


tentative order prescribing 
regulations pertaining to gas, 
and water companies. A hearing in 
the matter was announced for Febru- 
ary 8, at which time the companies are 


to be prepared to make suggestions 


and criticisms of the rules and regu- 
lations provided in the tentative order. 
\ section of the order says that “no 
provision of these rules shall be con- 


strued to prevent any customer mak- 


ing a special contract with any utility 
involving qualities, values or service 
variance with those here- 


utility 


conditions at 
by established, and, that if any 
has been supplying, or has existing con- 
a quality of 
to the 


tracts to supply, service 


of greater value customer than 
that hereby 
such quality of service 
by the utility until the Commission has 


specified, no reduction of 


shall be made 


determined upon the proper rate to be 
customer for the lower 
Such a rate, 
based upon the 


charged the 


grade of service. in gen- 


eral shall be cost of 
furnishing the grade of service re- 
quired by these rules.” 

IDAHO. 

Overhead Line Rules—The Public 
Utilities Commission has issued an or- 
der establishing uniform rules for over- 
head line construction for power, light, 
telephone, telegraph and railway com- 
panies. The order is to take effect 


March 1, 





MARYLAND. 
The Brooklyn & Curtis Bay Light 
& Water Company. A number of com- 
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Public Service Commissions 


Conducted by William J. Norton 
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plaints were received by the Commis- 
sion from residents of Brooklyn al- 
leging that the rates the company pro- 
for water service in 
3rooklyn are excessive. The Commis- 
sion discusses the considerations gov- 
erning the determination of reasonable 


posed to charge 


rates, as follows: 

“Preliminary to the examination of 
the evidence, it may be well to lay 
principle of law applicable 
to the situation. Counsel for the com- 
plainants, in his carefully prepared brief, 
states the legal issue in the following 
words: “The complainants contend that 
the right of the corporation to earn 
investment is 


down the 


a fair return upon its 
qualified by the proviso that in no event 
company be permitted to 
charge the consumer more than the 
service is reasonably worth to them.’ 

“The soundness of the principle con- 
tended for by the complainants is sus- 
citations from textbooks of 
acknowledged authority, decisions of 
the Court of Appeals of Maryland and 
decisions of the Supreme Court of the 
United States. 

“The attorney for the respondent 
concedes the correctness of this law 
denying that the facts of the 
case make it applicable against 


shall the 


tained by 


while 
pending 
the rates proposed. It is needless to 
add that we concur in the correctness 
of the principle of law must 
guide us to our conclusion. 

“With reference to the reasonable- 
ness of these rates we must concede 


which 


that when compared to the rates es- 
tablished by other water companies do- 
similar or nearly 
similar circumstances, they seem fair 
and moderate, nor do they 
comparison is 


ing business under 
seem ex- 
made 
revenues and the 


cessive when a 


between the gross 
operating expenses. It must be ad- 
mitted, too, that the financial condition 
of the Company is not strong, and that 
no dividend on its stock has been de- 
clared or paid for six or seven years. 
It we should accept the estimates of 
the Company as to the expenses and 
revenues of the future there would be 
a small margin of profit at the pro- 
posed figures, making possible only a 
low dividend. 

“But there is another side to be con- 
Brooklyn is a town of four 
or five hundred houses, and it was 
proved at the hearing, as alleged in the 
petition, that its worthy inhabitants are 


sidered. 
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mostly manual laborers earning small 
salaries, and that the dwellings there, 
for the most part, are blocked together 
and are only about 14 feet in width. 
It is stated that the wages of a major- 
ity of these citizens would average 
from $1.50 to $1.75 per day, and the 
rental paid by them for houses varied 
from $8.00 to $12.00 per month. It was 
the opinion of a number of witnesses 
that these people could not afford to 
take water at these proposed rates, and 
$8.00 was named by some of the wit- 
nesses testifying for the complainants, 
and $10.00 by one of them, as a rate 
that the people could afford to pay and 
at which they would take water. We 
must conclude that the residents there, 
who at present are drawing water from 
private or public pumps, desire the con- 
venience which is enjoyed by people 
of all progressive communities in hav- 
ing water ready at hand in their own 
dwellings. A previous case by the resi- 
dents before this Commission, in which 
it was sought to compel the respondent 
to extend its mains to their town, 
proves this, unless we should question 
the sincerity of the application then 
made, and that we have no disposition 
to do. The question then comes back, 
what is a fair rate—fair to the respond- 
ent company and to the complaining 
citizens? We do not feel it essential, 
in order to answer that query, to enter 
into a detailed analysis of the value of 
the property now devoted by the Com- 
pany to the public service.” 

The Commission points out that the 
company in extending its service to 
Brooklyn has prepared not only to take 
care of the present prospective custom- 
ers in that territory, but also all cus- 
tomers that might be added by the fu- 
ture development and improvement of 
the property in and around Brooklyn 
for a number of years to come, and 
says: 

“This additional outlay the defendant 
preferred to make, and perhaps wisely 
so, rather than increase the capacity of 
the plant as new demands were made 
upon it, but certainly the present users 
cannot be expected to pay a rate suffi- 
ciently high to yield a fair return on 
the money invested in excess of the 
amount necessary to properly provide 
for the present consumption. If the 
company elects to make this outlay 
now, rather than wait until there is a 
demand for it, then the company, and 
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not the users, should stand the interest 
on this amount.” 


NEW: JERSEY. 

The Wildwood, Anglesea and Holly 
Beach Gas Company was ordered to es- 
tablish a minimum charge of 75 cents. 
The Board held that a minimum charge 
of $1.00 a month for service is excessive. 





OHIO. 

The Citizens’ Light and Power Com- 
pany was authorized to issue its com- 
mon capital stock to the total par value 
of $16,000 and its first-mortgage six-per- 
cent bonds of the total principal sum 
of $10,000, to be sold at not less than 
par value. The company was authorized 
to purchase the property and assets of 
the Millersburg Electric Light Com- 
pany, and the proceeds from the sale of 
the stock will be used in payment of 
the property of the Millersburg Com- 
pany. The proceeds from the bonds 
will be expended for the extension and 
improvement of the company’s plant 
and equipment in Millersburg. 

The Bucyrus Light and Power Com- 
pany was authorized to issue its first- 
mortgage five-per-cent bonds of the to- 
tal principal sum of $41,000, to be sold 
for not less than 80 per cent of their 
par value. The proceeds from the sale 
will be used for the purpose of dis- 
charging obligations of the company, 
and in paying for proposed additions. 

The Canton Electric Company re- 
ceived authority to issue its first and 
refunding mortgage five-per-cent sink- 
ing-fund gold bonds of the total prin- 
cipal sum of $115,000, to be sold for 
not less than 85 per cent of the par 
value plus accrued interest. The pro- 
ceeds are to be used to reimburse the 
company for moneys expended for ad- 
ditions and improvements. 





WISCONSIN. 

The United Heat, Light and Water 
Company. The Commission made a 
valuation of the company’s property and 
investigated the revenues and expenses 
in order to determine a basis for an 
adjustment of the company’s rates. 
New schedules were authorized for 
commercial lighting, power and for 
street lighting in Delavan. The Com- 
mission found that the company was 
not complying with the standards of 
service for electric companies in re- 
gard to voltage regulation and inspec- 
tion of meters. The company was or- 
dered to furnish continuous service and 
to make such improvements as are 
necessary to bring the quality of its 
service up to the standards prescribed. 

The Madison Gas and Electric Com- 
pany was granted permission to in- 
crease its capital stock by $650,000. 
This sum will be used for improvements 
in the company’s distribution system. 
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All readers of the Electrical 
Review and Western Electrician 
are invited to submit questions 
and answers to this department. 
Full names will not be printed 
except where the writer indicates 
his willingness therefor. Anony- 
mous communications will not 
be considered. Questions relating 
to electrical matters of any kind 
will be inserted. Answers from 
our readers should be received in 
this office preferably within ten 
days of the date of publication of 
the question, and will be published 
in a subsequent issue. Payment 











will be made for all answers pub- 
lished. 

















Questions. 

No. 240.—Lire or Gas-FILLEp TUNG- 
STEN Lamps.—What is the longest life 
record as yet attained on test or in serv- 
ice with the new nitrogen-filed tungsten 
lamps?—P. C. U., Springfield, O. 





No. 259.—RELATIVE Cost OF MANUAL 
AND AUTOMATIC TELEPHONY.—What is the 
relative first cost of manual, central- 
energy exchange and substation equip- 
ment for, say, 10,000 telephone lines and 
of full-automatic equipment for the same 
number of lines? What is the relative 
operating and maintenance cost of the 
two systems? Does the reduction in op- 
erating cost of automatic equipment off- 
set the increase in fixed charges?—H. L. 
F., Buffalo, N. Y. 





No. 262.—ELEcTRICALLY DrivEN STREET 
SweEePer—Has any electrically driven 
suction street sweeper ever been tried 
out by any municipality or street-car 
company ?—F. N. S., Toronto, Canada. 





No. 263.—REWINDING Mortor.—I have a 
series motor running at 1,100 reveolu- 
tions per minute that I want to have run 
at 1,700 revolutions. I wouid like to 
know whether to rewind the armature 
alone or to rewind both the armature 
and fields. At first I intended to rewind 
only the armature and connect the fields 
in multiple, which it seemed to me would 
answer the same purpose as rewinding 
the fields; then I thought I would find 
out what other readers suggest—J. B., 
New York City. 





Answers. 

No. 258.—SMASHING PoINnT oF STORAGE 
Batrery.—Is there a definite and well 
established point in the life of a storage 
battery at which it becomes economical 
to scrap the old, depreciated plates and 
purchase a new element, that is, a point 
corresponding to the smashing point of 
incandescent lamps?—B. E., Newark, 
N. J. 

The smashing point of storage bat- 
teries used in commercial electric auto- 
mobiles and in passenger electric auto- 
mobiles is different. The smashing 


point of a lamp is determined by the 
lowering of the watts per candle while 
the scrapping point of a storage bat- 
tery is not caused by its lowering effi- 
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ciency but for the loss of its capacity. 

In the case of commercial cars, 80 
per cent is usually taken as the scrap- 
ping point, that is, 80 per cent of the 
rated capacity. The actual capacity 
upon which the battery runs is 20 per 
cent above the rated capacity, so that 
there is a range of 40 per cent between 
the actual capacity and the scrapping 
point. 

In practice the point at which the 
battery should be scrapped depends up- 
on the service that the truck is re- 
quired to give. Batteries are usually 
designed to give the truck a one day’s 
run and 20 per cent more on a complete 
discharge of the battery, this in order 
that the battery can be economically 
charged each night and overcharged 
each Sunday. Boosting at loading 
platforms and during noon hours is 
usually resorted to when the battery 
capacity gets low. Boosting is bene- 
ficial to any battery (contrary to uni- 
versal opinion), and all batteries would 
have a greater life and give less trouble 
if this practice were made the usual 
routine instead of an extra. 

The scrapping point in the case of 
the passenger-car battery depends upon 
the solution of the intricate personal 
equation and is usually the point at 
which you -have a scrap with the user 
and convince him that he ought to 
have a new battery. There is no fixed 
point in this case.—R. L. L., Minne- 
apolis, Minn. 





No. 260.—Promiscuous Use or PULL 
Cuains.—Is the promiscuous use of pull- 
chain sockets controlled by long chains 
or cords permitted by electrica! inspectors 
in general? I have come across many 
cases where this scheme is used to con- 
trol stairway lights, bedroom ceiling 
lights, vestibule and porch lights, etc., in 
most cases to avoid using three-way or 
ordinary wall switches. Even with short 
pull chains I have found shades and re- 
flectors loosened and fixtures strained 
and wondered whether this growing 
practice is looked on with favor—C. T. 
P., New York, N. Y. 

I believe that the promiscuous use of 
pull-chain sockets controlled by long 
chains or cords is looked upon with dis- 
favor among electrical inspectors. While 
the National Electric Code does not di- 
rectly condemn their use, under certain 
conditions it is in the inspector’s power 
to condemn such installations. When the 
inspector believes that the constant strain 
and pull on the fixture or receptacle will 
injure or loosen it, he should not allow 
the use of the long pull chain. I look 
upon it as a cheap way to do a job which 
might just as well be put in right in the 
first place—R. C. L., Detroit, Mich. 





No. 261—Dynamic BraxinG.—In the 
case of direct-current hoist motors it is 
possible to effect dynamic braking by a 
control system that connects tie starting 
resistance as a shunt to the armature 
when stopping the motor. Has any sim- 
ilar scheme been worked out for poly- 





909? 
202 


phase alternating-current hoist motors?— 
D. B. L., Warren, O. 

Yes, it is possible to use dynamic brak- 
ing on polyphase alternating-current in- 
duction The prin- 
ciple of both direct-current and alternat- 
ing-current motors is the same. On let- 
ting the driven machine or load run the 
motor as a generator and inserting suffi- 
cient the torque to 
the desired value, it is possible to obtain 


motors. reversable 


resistance to reduce 
a retarding effort for braking. 

the wound secondary 
duction motor, in order to have the mo- 


Considering in- 


a torque opposed to the mov- 
reverse the 


exert 
load, it is 


tor 
ing 
rotating field. 
interchanging any two primary leads of 
a three-phase motor or two primary leads 
of either phase of a two-phase motor. 
the leads are 
through the windings 


necessary to 
This is accomplished by 


However, when reversed 


and current sent 
while the motor is running near synchron- 
speed, a frequency is obtained in 
the secondary having a value approxi- 
mately twice that in the primary. Inas- 
much as the voltage will change in the 
same proportion as the frequency, it can 
be readily seen that the secondary would 
have to be insulated to withstand double 
voltage An alternative and in fact a 
better method is to apply one-half nor- 
mal voltage to the primary. Applying 
one-half normal voltage on the primary 
winding, in order to brake the motor 
with full-load current and approximately 
one-half full-load torque, the secondary 
approximately 
half that used at normal voltage. 

ever, unless the motor has a maximum 
torque at least twice full-load torque at 


ous 


resistance must be one- 


How- 


normal voltage, it will be impossible to 
ebtain one-half full-load torque for brak- 
ing the maximum torque at 
one-half voltage will be only one-quarter 
ihat at full voltage. 
ondary 


because 


3y adjusting the sec- 
the retarding effort 
controlled and a braking action 
Us- 
necessitate 
the 
otherwise it 


resistance, 
can be 
obtained opposing the moving load. 
the scheme would 
disconnecting the 
came to a 


ing above 


motor from line 


when it stop, 
weald start up in the opposite direction. 

Alternating-current motors can also be 
retarded Ly applying direct current to the 
windings. This in reality pro- 
duces an inverse slip, the motor being 
driven by the moving load as a synchron- 
ous The direct-current volt- 
in most cases will not ex- 
ceed three per cent of the normal alter- 
nating-current About 1.25 times 
full-load current is a practical value for 


primary 


generator. 
age required 


voltage. 


a braking current which with the right 
combination of speed and secondary re- 
sistance will give approximately full-load 
torque for braking. If the resistance of 
the secondary of the motor is properly 
adjusted, a uniform retarding effort may 
be obtained. There will occur cases 
where direct current could not be used 


for braking alternating-current motors 
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due to the resulting large unbalanced 
magnetic forces, which are liable to cause 
the rotor to scrape on the stator. 

As the motor is doing work during the 
braking period considerable heating re- 
sults, which heating must be taken into 
consideration in the selection of the prop- 
er size of motor for any predetermined 
cyclic operation. In a great many cases 
it is not safe to use the accelerating re- 
sistance for retarding work, as it not¢ 
properly proportioned unless so designed. 
The characteristics of any given machine 
would have to be investigated before any 
specific recommendations could be made. 
In all cases automatic control should be 
used.—C. P. A., Wilkinsburg, Pa. 

——— 


Elaborate Transportation Arrange- 
ments for San Francisco Conven- 
tion of National Electric Light 


Association. 

The annual convention of the Na- 
tional Electric Light Association, to 
be held at San Francisco, Cal., June 
7 to 11, will probably be one of the 
most interesting ever held on account 
of there being the additional 
attraction of the Panama-Pacific Inter- 
national Exposition at the same time. 
This undoubtedly cause more 
members of. this Association to ar- 
range to be away from their business 
affairs for a longer time than 
usual and they will probably take 
with them members of their families. 

With this in mind, the Transporta- 
tion Committee of the Association is 
arranging for special train movements 
of the Pacific Coast 
in such a manner as to give them an 
opportunity to route, both 
going and returning, many points of 
scenic the West and at 
the same time to make as many stops 
at the various large hydroelectric and 

systems as possible. It 
that the central-station 
will send more of their 
and operating officials 
be the should the 
these features. 


great 


will 


and 


members to the 


visit en 


grandeur in 


transmission 
is believed 
companies 

engineering 
than would 
tours 


case 
not 
It is proposed to arrange for four 


possess 


or five tours, most of them being com- 
plete circular tours going to the con- 
after a week’s stay at 
returning intact by 
various scenic routes. The trips will 
be on the “all expense plan,” which 
will include, excepting the stay in San 
Francisco, the entire expenses as out- 
lined by the different itineraries soon 
to be issued. 

The following tours have been ten- 


vention, and, 


San Francisco, 


tatively planned: 

Tour A (Red Special)—Leave New 
York City about May 24, stopping for 
passengers at Albany, Utica, Syracuse, 
Rochester, Buffalo and Cleveland; 
stops’ at Chicago, Keokuk, Kansas City, 


Vol. 66—No. 5 


Albuquerque, N. M., Grand Canyon 
of Arizona, Riverside, San Diego 
(Panama-California Exposition), Los 
Angeles, Pasadena, Yosemite National 
Park and possibly Cascada; arrive San 
Francisco June 5; Leave there one 
week later via Shasta Route; stops at 
Portland, Seattle, Vancouver and Vic- 
toria; through the Canadian Rockies, 
back to Chicago and New York, ar- 
riving about June 23. 

Tour B (Green Special)—Leave Chi- 
cago on May 25 and follow same route 
as Red Special to San Francisco, mak- 
ing most stops at same time as that 
train. Leave San Francisco June 13, 
stopping at Lake Tahoe and Lake 
Spaulding, Yellowstone National Park, 
Salt Lake City, Glenwood Springs, 
Colorado Springs, Denver and return- 
ing to Chicago about June 23. 

Tour C (Blue Special)—Specially 
fast train, having Chicago June 4 and 
arriving at San Francisco early on 
June 7. This is to be a going trip 
only, but passengers may return on 
any of the other special trains by mak- 
ing necessary arrangements. 

Tour D (Pink Special)—Leave New 
York on June 2, stopping to pick up 
passengers at Newark, Philadelphia, 
Harrisburg, Pittsburgh, Columbus, In- 
dianapolis, St. Louis and Kansas City; 
passing through Denver, Colorado 
Springs and Salt Lake City, the party 
will stop over at Lake Tahoe and 
Lake Spaulding, arriving at San Fran- 
cisco early on June 7. Leaving there 
on the evening of June 12, stops will 
be made at Portland, Spokane and 
Yellowstone National Park, returning 
at eastern destination about June 25. 

In order to facilitate the work of 
both the Transportation and Hotel 
Committees, early reservations are 
urged on the part of all contemplat- 
ing travel by these special tours. Com- 
plete printed itineraries with total cost 
of the tours will be ready on Feb- 
ruary 15 and can be procured from 
George W. Elliott, master of trans- 
portation for the Association, 29 West 
Thirty-ninth Street, New York City. 


Convention of Advertising Clubs. 


The Advertising Clubs of the World 
will hold their annual convention in 
Chicago in June. 

Coincident with the convention the 
annual National Graphic Arts Exposi- 
tion will be held in the Coliseum from 
June 19 to 26, this being the third an- 
nual exposition of this character. 

Prominent among the Printing and 
Allied Trades Exposition Committee 
members are William Woodhead, 
president of the Associated Advertis- 
ing Clubs of the World; Elbert Hub- 
bard, East Aurora, N. Y.; H. W. Cas- 
ler, advertising manager, New York 
Telephone Company. 
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Electrical Engineering Problems. 





By R. G. Hudson and W. V. Lyon. 








DIRECT CURRENTS. 


Problem 21. 

In Fig. 22 are shown parts 
of the armature, commutator 
and pole-pieces of a 10-kilo- 
watt, 100-volt bipolar direct- 
current separately excited gen- 
erator. The armature rotates 
at a constant speed of 1,200 
revolutions per minute in 





a clockwise direction and 
commutator contains 50 segments, 
to the segments A and B of the commutator are shown diagrammat- 
ically by the coil connected between D and E. The inductance of the 
armature turns D E is 0.00003 henry and is to be assumed constant. 
Find the rotational emf. which must exist in the turns D E in order 
that the current in D E may reverse uniformly during the commu- 
tation period (a) at half-load and (b) at full-load. 





Pt 


Rotation 
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Fig. 22. 
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The armature turns connected 








SOLUTION OF PROBLEM 21. 

At half-load the output of the gener- 
ator shown in part in Fig. 22 is 5 kilo- 
watts and the line current is 5,000/100 or 
50 amperes. Since there are two paths 
in the armature of a bipolar generator 
half of this current (/,,) will flow toward 
the positive brush in the left-hand path 
and the other half (/,) will flow toward 
the positive brush in the right-hand path. 
At the instant shown in the figure the 
current 7, flows directly to the brush 
C through the end connection terminat- 
ing at E while the current J, flows to 
the brush C through the armature turns 
DE, joining Jp at E. When the arma- 
ture has turned so that the brush C rests 
squarely on the segment B the current 
Z,, will flow directly to the brush C 
through the end connection terminating 
at D and the current J, will flow through 
the armature turns DE, joining J, at D. 

It is evident from this analysis that the 
current in DE reverses during the com- 
mutation period (the time required for 
the segment B to pass from the posi- 
tion shown in the figure to a position 
squarely under the brush C). Since the 
armature rotates at a speed of 1,200/60 
or 20 revolutions per second, the time 
of one revolution is 0.05 second and the 
commutation period is 1/(2050) or 
0.001 second. 

If the turns DE possessed no induct- 
ance, as soon as the brush C made con- 
tact with the segment B part of the cur- 
rent J; would flow directly to C through 
B and the current in DE would be de- 
creased accordingly. When the brush C 
rested half upon A and half upon B, 
the current J, would flow directly to C 
through B and the current J, would 
flow directly to C through 4, the cur- 





rent in DE at this instant being zero. 
Further rotation of the armature by in- 
creasing the contact resistance between 
C and A would cause some of the cur- 
rent Jp to flow to C through DE and B. 
At the instant when the brush C broke 
contact with A all of the current Jp 
would be flowing to C through DE and 
B. Since no current is broken under 
these conditions when the brush C breaks 
contact with the segment A, commutation 
would be sparkless. 

The turns DE do possess inductance, 
however, and any change of current in 
DE is attended by a self-induced emf. 
which opposes the reversal in current in 
DE. The current Jp is thus. prevented 
from flowing to C through DE and B, 
with the result that some current is brok- 
en when the brush C breaks contact with 
the segment A and a spark is produced 
as each segment breaks contact with the 
brush. The current broken in this man- 
ner may be reduced by using carbon 
brushes in place of copper brushes. The 
high resistance of the carbon brush causes 
the current in DE to decrease more rap- 
idly, and in breaking contact with the 
segment A the arc produced is of lesser 
intensity than would be produced with 
a copper brush because of the lesser arc- 
producing property of carbon compared 
with copper. Carbon contacts are used 
in circuit-breakers for the same reason. 

Although the use of carbon brushes 
may in mafiy cases ensure sparkless com- 
mutation, sparking on the commutator 
may be eliminated in general only by 
counteracting the effect of the self-in- 
duced emf. in the turns DE during the 
commutation period. This is accomplish- 
ed by generating in DE a rotational emf. 
which is equal anc opposite to the self- 











induced emf. The rotational emf. is 
produced in two ways: (1) by advancing 
the brushes in the direction of rotation 
to such a point that the turns in DE cut 
a part of the field flux; or (2) by con- 
structing, midway between the regular 
poles, auxiliary poles called interpoles, 
the flux from which is cut by the turns 
in DE as they rotate. 

When the net emf. existing in DE is 
zero the current will reverse uniformly 
from 25 amperes (clockwise) to 25 am- 
peres (counter-clockwise) in 0.001 sec- 
ond. The rate of change of the cur- 
rent is then 50/0.001 or 50,000 amperes 
per second. The self-induced emf. pro- 
duced by this change in the current is 
given by [33]. 

E=0.00003 < 50,000=1.5 volts. 

Answer to Question a. 

To counteract the effect of the self- 
induced emf. at half-load the rotational 
emf. in DE must equal 1.5 volts and 
must act from E to D. 


Answer to Question b. 
At full-load the line current is 10,000/100 


or 100 amperes and the current in DE 
changes from 50 amperes (clockwise) to 
50 amperes (counter-clockwise) in the 
same commutation period as before, 0.001 
second. The rate of change of the cur- 
rent is then 100/0.001 or 100,000 amperes 
per second and the self-induced emf. 
is given by [33]. 
E=0.00003100,000=3 volts. 

To counteract this self-induced emf. the 
rotational emf. in DE at full-load must 
equal 3 volts and must act from E to D. 

Since the self-induced emf. varies with 
the load, the rotational emf. in DE must 
be varied as the load changes. This is 
accomplished (1) by changing the posi- 
tion of the brushes as the load changes, 
or (2) by providing the interpoles with 
series turns so that the interpole flux will 
vary with the load. If the load changes 
gradually the position of the brushes may 
be altered manually by an attendant, but 
if the load fluctuates rapidly the second 
method must be used if the rotational 
emf. is to counteract the self-induced 
emf. at any instant. 

SOLUTION OF PROBLEM 71. 

Answer to Question a. 

The efficiency of a piece of electrical 
apparatus is the ratio of the useful out- 
put to the total input. The difference be- 
tween these two quantities is the sum of 
the losses in the apparatus. It is usually 
best to calculate the input by adding the 
losses to the output or to calculate the 
output by subtracting the losses from the 
input. If this is done the error in the 
calculated efficiency will be very small un- 
less there is considerable error in the de- 
termination of the losses. 
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Problem 71. ALTERNATING CURRENTS. 


In regard to the three-phase, 5,000-kilovolt-ampere, 6,600-volt 
alternator, which was described in Problem 68, the following addi- 
tional data are given. The resistance of the field circuit at a tem- 
perature of 25 degrees centigrade is 0.549 ohm. The friction and 
windage loss is 38 kilowatts. The core losses for different values 
of open-circuit terminal voltage are as follows: 


Terminal Voltage on 
Open-circuit 


Core Loss in Kilo- 


Field Current in 
watt-hours 


Amperes 


100 4800 45 
35 6000 73 
155 6600 90 
210 7500 123 
255 7950 eee 


Take the temperature of both the field and armature windings as 
























85 degrees centigrade. 


in Problem 68. 


voltage is 6,600? 


its full-load value? 
is 25 degrees centigrade. ) 


(f) 


value? 


centigrade. 





At this temperature the effective resistance 
of the armature winding per phase is 0.0747 ohm. The synchronous 
reactance calculated by using the zero-power-factor curve is 1.78 
ohms per phase. The methods of calculating these values were given 
It should be remembered that the armature wind- 
ings of this generator are connected in star. 

(a) What is the efficiency of this alternator when it delivers one- 
half its rated load at unit power-factor? (b) What is its efficiency 
when it delivers its rated load at unit power-factor? 
its efficiency when it delivers full-load current to an inductive load 
which is operating at a power-factor of 0.84? 
is required to drive this alternator on open circuit when the terminal 
(e) How much power is required to drive this 
alternator on short-circuit when thé armature current is 
(Assume that the temperature of the winding 
How much power is required to 
drive this alternator when taking the so-called zero-power-factor 
characteristic if the armature current has its full-load value, the 
actual power-factor is 0.05 and the terminal voltage has its rated 
Assume that the temperature of the armature is 25 degrees 


(c) What is 


(d) How much power 


2.5 times 








The losses in a synchronous generator 
are the friction and windage, the main 
core loss, the copper loss in the armature 
winding, the copper loss in the field wind- 
ing and the stray The friction 
and windage varies with the speed, but 
this is supposed to be maintained constant 
so that the frequency will not vary. The 


losses. 


main core loss, then, varies only with the 
amount of flux in the armature core. In 
want of a better method the American In- 
stitute of Electrical Engineers recom- 
mends that this be taken as equal to the 
flux which would produce a voltage equal 
to the vector sum of the terminal voltage 
and the resistance drop. This vector sum 
is the voltage labeled E’ in Problem 70. 
The copper loss in the armature winding 
and the stray losses are conveniently com- 
bined into a single loss calculated by mul- 
tiplying the square of the armature cur- 
rent by the effective armature resistance. 
This does not pretend to be an exact 
method, but it has the advantage of being 
fairly accurate and at the same time very 
simple. When the field current is ob- 
tained directly from an exciter and is 
varied by adjusting the voltage of the ex- 
citer, the field loss is found by multiply- 
ing the square of the field current by the 


resistance of the field circuit. If the field 
current is adjusted by means of a rheo- 
stat the loss in this should also be in- 
cluded and the total loss is equal to the 
field current multiplied by the voltage ap- 
plied to the field circuit outside the rheo- 
stat. 
The terminal voltage per phase is 
V=6,600/V3— 
— 3,810 volts. 





>. . [Re 1 
im vy 6 
Fig. 25a. 


The armature current for one-half of 
the rated load at unit power-factor is 
J=2,500/ (33.81) 
=219 amperes. 

The vector diagram is given in Fig. 25a. 
Friction and windage=38 kilowatts. 
To find the main core loss, first calculate 

the vector sum of the terminal voltage 

and the resistance drop and then look up 
the core. loss corresponding to this volt- 
age on the core-loss curve. Since the 
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current is in phase with the terminal volt- 
age the vector sum and numerical sum of 
the terminal voltage and the resistance 
drop are the same. 
E’=3,810+-219 0.0747 
=3,826. 

The curve of core loss is plotted with 
line voltage so that this value must first 
be multiplied by V3 before looking up 
the core loss. 

V3X3,826=6,633. 

The core loss, Pe, corresponding to this 

point is 





P-=90+33 33/900 
=91.2 kilowatts. 
The copper loss in the armature wind- 
ing plus the stray losses equals 
3/*Re=3 X 219? 0.0747 
=10.85 kilowatts. 
The method of calculating the 
was described is Problem 69. 
En=3,810+-0.0747 X 219 
=3,826 
Ev=0+1.78X 219 
=390 
E=V 3,8267+-390" 
=3,846 volts. 
The corresponding line voltage is 
3,846 V 36,660. 
The necessary field current is 
I+=155-++-55 X< 60/900 
=159 amperes. 
The resistance of the field winding at 
85 degrees centigrade is 
Re=[1+- (85—25)/(2 4.5+25) 10.549 
0.676 ohm. 
The field 


field 


loss is 
P+=159*X 0.676 
=17.1 kilowatt. 
The total loss is 
38.0-+-91.2+-10.85+-17.1 
=157.2 kilowatts. 
input is 
P1=2,500-+-157.2 
=2,657 kilowatts. 
The efficiency is 
n= (2,500/2,657) X100 per cent 
—94.1 per cent. 
The efficiency is usually but little small- 
er at one-half load than it is at full load. 
Answer to Question b. 
The full-load current is 
I=5,000/ (33.81) 
=—438 amperes. 
E’=3,810++-33 
3,843 
The line voltage is 
3,843 X V 36,657 
The corresponding core loss is 
P-=90+-33 X 57/900 
=92.1 kilowatts. 
The armature copper and stray losses 
are 3° Re=3 X 438" 0.0747 
=43 kilowatts. 
To find the excitation or open-circuit 


The 


voltage : Ex=3,810+-33 
=3,843 
Ev=0+780 
E =V3,843?+-780" 
=3,923 


The corresponding line voltage is 
3,923 V3=6,790 volts. 
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1+=155+55< 190/900 
=167 amperes. 
The field loss is 

Pt=167*X 0.676 
=18.6 kilowatts. 

The total losses are 

38-+-92.1+-43.1-18.6 
=191.7 kilowatts. 

The input is 

P:=5,000+191.7 
5,192 kilowatts. 
The efficiency is 
n= (5,000/5,192)100 per cent 
—96.3 per cent. 

Answer to Question c. 

The vector diagram used in calculating 
both £’ and the excitation voltage is 
given in Problems 69 and 70. The cur- 
rent is taken as being along the horizon- 
tal axis. 

V» =0.84X3,810 


=3,200 
Vv =V1—0.84?X3,810 
=2,065 
E’n=3,200+438 X 0.0747 
=3,233 





E’v=2,065-+-0 
E’ =V3,233"+2,065" 
=3,835 

The corresponding terminal voltage is 

3,835 V3=6,645 volts. 

“he core loss is 

P-=90.0+-33 * 45/900 
=91.7 kilowatts. 

‘he armature copper and stray losses 

are 
3/*Re=3X 438" 0.0747 
=43. kilowatts. 

To find the excitation or open-circuit 
voltage 

Exu=E’1=3,233 
Ev=Vv+-IX 
—=2,065-+-438X 1.78 
=2,845 

E =V3,2337+-2,845" 
=4,306 volts. 

The corresponding terminal voltage is 

4,306 V 37,460 
7*+=155+-55 & 860/900 
=207 amperes. 

The field loss is 

P:=207°X 0.676 
=28. kilowatts. 

The total losses are 

38-+-91.7-+-43-+28 
=200.7 kilowatts. 

The output is 5,000 kilovolt-amperes at 
a power-factor of 0.84. The kilowatt 
output is 

Po=5,000X 0.84 
=4,200 kilowatts. 

The input is 

P1=4,200+-201 
=4,401 kilowatts. 

The efficiency is 

n=4,200/4,401 
95.4 per cent. 

Observe that the efficiency is less on 
an inductive load than on a non-inductive 
load of the same kilovolt-ampere value. 





2 
or 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 











DIRECT CURRENT. 


Problem 22. 

For the purpose of determining its stray ‘power losses a 20-kilo- 
watt 230-volt shunt generator is direct-connected to a shunt motor. 
From tests made upon the motor its power output is known for any 
value of power input and in this manner the power input to the 
generator can be obtained at any condition of operation. With the 
generator unexcited the power input to the generator is 680 watts 
at 1200 revolutions per minute and 550 watts at 1,000 revolutions 
per minute. With the generator excited from an external source, 
at a speed of 1,200 revolutions per minute and a terminal voltage of 
240 volts, the power input to the generator is 1,320 watts at no load. 
If the field current is maintained constant and the speed is reduced 
to 1,000 revolutions per minute, the power input at no load is 1,050 
watts. Assuming the armature resistance (hot) between brushes to 
be 0.12 ohm, find the following generator losses at full load and 
1,200 revolutions per minute; (a) friction and windage; (b) hys- 
teresis; and (c) eddy current. 

This problem illustrates a method for determining the stray power 
losses of a dynamo. 


ALTERNATING CURRENTS. 

Problem 72. 

A three-phase, 3,500-kilovolt-ampere, 2,300-volt alternator is 
operated in parallel through transformers with a three-phase, 
5,000-kilovolt-ampere, 6,600-volt alternator. The first alternator 
has 36 poles and is driven by a reciprocating engine whose gov- 
ernor is adjusted so that the speed falls from 204 revolutions per 
minute at no load to 196 revolutions per minute at full load. The 
other alternator has 30 poles and is driven by a water turbine 
whose governor is adjusted so that the speed falls from 244 revo- 
lutions per minute at no load to 237 revolutions per minute at full 
load. (a) For what total load delivered will the frequency be 60 
cycles? (b) What is the greatest load that can be delivered with- 
out overloading either alternator? (c) What is the load on each 
when they deliver a total load of 7,500 kilowatts? (d) What total 
load will they divide in proportion to their ratings? (¢) If the 
governor on the water turbine is readjusted so that the alter- 
nators will divide a load of 8,500 kilowatts in proportion to their 
ratings, how will they divide a load of 5,000 kilowatts? 


This problem illustrates how the load is divided between 
two alternators operating in parallel. 
Solutions of the above problems and two new problems will be 
printed in the next issue. 








Answer to Question d. 
If the exciter which supplies the field 


source. 
P=38+90 
=128 kilowatts. 





The power input is therefore 





current is not mounted on the shaft of 
the alternator the power input at no load 
is equal to the sum of the friction and 
windage losses and the main core loss. 
If the exciter were mounted on the shaft 
of the alternator the input would also 
include the power required to drive it. 
This power would be equal to the cop- 
per loss in the field of the alternator 
plus the loss in the exciter itself. In this 
problem we will assume that the exciter 
receives its power from an independent 


Answer to Question e. 

Making the same assumption about the 
exciter, the power required to drive the 
alternator when the armature winding is 
short-circuited is equal to the friction and 
windage losses plus the armature copper 
and stray losses. The armature current 
is =2.5X 438 

=1,095 amperes. 

The effective resistance per phase at 

25 degrees centigrade is 
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R. 1.55 0.042 
-0.065 ohm. 
3/?Re=3 X 1,095" 
234. kilowatts. 
The total power supplied is 
P=38+-234 
272 kilowatts. 


0.065 


Answer to Question f. 
Make the same assumption in regard 
to the exciter. The output is 
Po 0.05 X 5,000 
250 kilowatts 
The vector diagram for this condition 
is given in Fig. 26a. By inspection it is 
seen that for so low a power-factor the 
the voltage E’ 
equal to the terminal voltage, V. 


value of is practically 
The 
therefore 

Pe=90 kilowatts. 
diagram shows 


core le SS 18 


also 


The that the 
numerical difference between E and V is 


& 








Fig. 26a. 


practically equal to /X and therefore for 


this low power-factor 
X=(E—V)/I 
This method of calculating X was de- 
scribed in Problem 68. 
The 


are 


armature copper and stray losses 


3438? 0.065 

37.4 kilowatts. 

total power input is 
Pi=250- 

415 

Observe that in these tests the power 
required to the but 


38-+-90-+-37.4 


kilowatts 


drive alternator is 


a small per cent of the full-load capacity. 


a 
New Municipal Plant for Roches- 
ter, Minn. 

preliminary action for 
condemnation of property on the right 
the Northwestern Railroad, 
the city council of Rochester, Minn., took 
its first steps toward the construction of 
a new municipal electric lighting plant. 
The plant is to be large enough to sup- 
ply fully all the needs of the city and 
will cost about $150,000. While it is to 
be built and owned by the city, it is 
stated that the plant is not going to cost 
a cent either in direct taxa- 
tion or This is due to the 
fact that the utility board has already 
made sufficient profit on the sale of cur- 
rent to begin operations. A portion of 
the needed for the construction of 
the plant will have to be borrowed, but 
it is expected that it will be repaid from 
profits derived from the plant’s operation. 


In taking the 


of way of 


the people 
otherwise. 


sum 
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WISCONSIN ELECTRICAL ASSO- 
TION. 


Seventh Annual Convention, Milwau- 
kee, January 21 and 22. 


A program of unusual interest deal- 
ing with many of the present-day vital 
central-station largely 
responsible for the new record in at- 
tendance established by the seventh an- 
nual convention of the Wisconsin Elec- 
trical Association, held in Milwaukee, 
Wis., January 21 and 22, at the Hotel 
An innovation this year was 


subjects, was 


Pfister. 
the joint meeting with the Wisconsin 
many of the 
concern 


and as 
the 
electric 


Gas Association, 
state 
and 
believed that 
from the general dis- 


utility problems of 
railway 
much 


gas as well as 
companies it is 
good will result 
cussion of these questions on the floor 
oi the joint convention. 

The Wisconsin Gas Association held 
a meeting on January 20, at which sub- 
jects of interest to gas companies only 
On the 
first joint meeting was held between 


were discussed. January 21 
the two associations, the program for 
this day being of interest to both gas 
and electric companies. The last day 
of the convention, January 21, was de- 
voted exclusively to a discussion of 
electric utility questions. This arrange- 
ment was particularly satisfactory to 
all and it is that 
it will be followed in the future. 


concerned, believed 

It would be difficult to single out any 
one paper or address as the most im- 
portant of the convention, as all were 
of exceptional interest and dealt with 
timely subjects of vital interest. One 
paper on “Financing of Public Utility 
Properties,” by Andrew Cooke received 
attention, as it censured 
for satisfied 


considerable 
utility managers being 
with their present returns. It is 
claimed by Mr. Cooke that it is almost 
impossible to finance public ‘utilities in 
Wisconsin under the present laws be- 
cause the returns possible to receive 
are in no way commensurate with the 
risks to be taken. Other papers urged 
the co-operation of the companies of 
the state in having the present deplor- 
able tax laws and water-power laws 
amended. 

The first session of the electrical con- 
vention called to shortly 
after 9:30 a. m. on January 21 and vari- 
Secretary Alli- 
reported a gain in 
membership and a larger bank balance 


was order 
ous reports presented. 
son substantial 
than ever before. 

P. H. Korst, of Janesville, president 
of the association, then presented his 
address in which he reviewed the ac- 
tivities of the association during the 
year. Attention was called to the fact 
that in spite of the business depres- 
sion during the year central stations of 
Wisconsin showed their usual gains, 
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and this in spite of the fact that there 
was a falling off in industrial power 
business. Speaking of the effect of 
commission regulation in the state, Mr. 
Korst said there is a continually grow- 
ing tendency towards uniformity in 
rates, rules, etc. He suggested that the 
association have a legal representative 
in Madison who could assist the small- 
er companies in Commission hearings, 
and represent the members in legisla- 
tive matters. Mr. Korst commented 
upon the recent organization of elec- 
trical manufacturers in connection with 
the propaganda for the concentric sys- 
tem of wiring and suggested that the 
association form a central purchasing 
agency in order that smaller member 
companies can obtain better prices. 

A committee was appointed to con- 
sider the president’s address, this com- 
mittee reporting at the final session. 
A paper entitled, “Advertising Influ- 
ence of Public Service Employees,” by 
R. O. Jasperson, of the Milwaukee Gas 
Light Company, was then presented. 
While written from the viewpoint of 
the gas company, the author in this 
paper makes many valuable sugges- 
tions which are applicable to electric 
utility companies. Mr. Jasperson 
pointed out the evolution that has 
taken place in the policies of utility 
companies towards the public and to- 
wards their employees. Through the 
employee only does the company come 
into direct contact with the public, and 
it is therefore extremely important that 
the greatest care be exercised in em- 
ploying help. Also, in order for the 
employees to properly carry out the 
policies of the company, they must 
fully understand such policies and in 
this connection employees’ meetings, 
classes, etc., are essential. 

Mr. Jasperson laid particular em- 
phasis upon telephone conversation 
and the handling of orders and com- 
plaints in this manner. Greater care 
rust be taken by the employee when 
talking over the telephone than when 
face to face with the customer, as it is 
easier to misconstrue meanings. Men- 
tion was made of the advertising value 
of service and the important part that 
the employees play in rendering serv- 
ice. 

This paper was discussed briefly by 
W. C. Lounsbury, of Superior, C. R. 
Corscott, of Madison, T. C. Pamperin, 
of Oconto, and G. F. Gregg, of Mil- 
waukee. Methods for bringing the 
company and employees into closer co- 
operation were discussed. 

A paper entitled, “Financing of Pub- 
lic Utility Properties,’ was then pre- 
sented by Andrew Cooke, of Chicago. 
Mr. Cooke referred particularly to con- 
ditions in Wisconsin which he referred 
to as stagnant. He held that utilities 
companies should be constantly en- 
gaged in general educational cam- 
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paigns to advi®e the public of the great- 
er risks in the utility business and the 
necessity of good returns if investors 
are to be attracted. He called atten- 
tion to the almost complete reversal 
of attitude of the public towards steam 
railroad rates over a few years ago. 
The recent public sentiment in favor 
of increased rates was brought about 
by an educational campaign on the 
part of the railroads and a clear state- 


ment of the real facts in the case. Mr. 
Cooke thought the same _ policies 
should be adopted by the utility com- 
panies. 


The paper was discussed by C. R. 
Croscott, of Madison, W. B. Jackson, 
of Chicago, F. W. Walker, C. B. Claus- 
en, of Winona, T. C. Pamperin of 
Oconto, H. G. D. Nutting, of Milwau- 
kee, and B. F. Lyons of Beloit. The 
consensus of opinion of the speakers 
was that educational work should be 
engaged in. The rate of return under 
existing laws was discussed and it was 
shown that this depends entirely upon 
local conditions. 

The first paper at the afternoon ses- 
sion was entitled, “The Continuous 
Meter Reading and Discount System,” 
by F. J. Maxwell, of the Eastern Wis- 
consin Railway & Light Company, of 
Fond du Lac. The paper describes the 
system recently inaugurated in Fond du 
Lac for reading meters and collecting. 
The city is divided into districts, each 
of which has its separate 10-day dis- 
count period. Only one meter reader 
is employed who devotes his entire 
time to this work, and reads both gas 
and electric meters. There are a total 
of 6,120 meters in the city. The reader 
works 25 days per month, nine hours 
per day and has read a maximum of 
300 meters per day in populous dis- 
tricts. The bills are delivered by a col- 
lector who collects the money on the 
spot, or who leaves bill if the customer 
is out. The collector also does mission- 
ary work, adjusting minor complaints, 
suggesting new uses of energy, etc. 
The districts were arranged so that 
the meters in the business district are 
read the last of the month so that they 
can be paid on the first. In only two 
cases outside of this district were re- 
quests made to have bills rendered on 
the first of the month and both of 
these customers were so located that 
their requests could be granted with- 
out inconvenience. 

The paper was discussed by Edward 
Hammett and A. Westermeyer of She- 
boygan; George Allison, of Milwaukee; 
C. B. Clausen, of Winona, and H. G. 
D. Nutting, of Milwaukee. In reply to 
cuestions, Mr. Maxwell stated that the 
system described was more economical 
than the system previously used, of 
having only one discount period and 
having customers come to the office to 
pay their bill. Usually a number of 








ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


customers would wait until the last dis- 
count day to pay and the congestion at 
the office would seriously tax the fa- 
cilities. Complaints made by custom- 
ers at time of paying bill also would 
be heard by all those standing in line, 
and this was not thought good policy. 

George Allison stated that for pur- 
poses of meter reading, the territory 
in Green Bay was divided into two dis- 
tricts, each with its discount period, 
one extending from the first to the 
tenth of the month, and one from the 
twentieth to the last af the month. 

C. B. Clausen stated that the contin- 
uous meter-reading system had also 
been adopted ig Winona. The com- 
pany has 3,200 meters and one man 
reads them all. 

A paper was then presented by E. 
N. Strait, of the Wisconsin Railroad 
Commission on, “The Wisconsin Rail- 
road Commission’s Method of Rate- 
Making.” This paper, which was illus- 
trated by curves and diagrams, de- 
scribed the mechanical procedure fol- 
lewed by the Commisison in determin- 
ing rates. 

The paper points out that a rate is 
reasonable which, for adequate service, 
provides enough revenue for operating 
expenses and a reasonable return on 
the fair value of the property used. 
The question of determining a fair 
value is a difficult one. There is a 
distinction between cost of service and 
value of the service. Courts have usu- 
ally followed the cost, rather than the 
value as measured by income, in fix- 
ing the investment upon which returns 
should be earned. The tendency is now 
towards using the cost of reproduction, 
less depreciation. 

This is due to the fact that costs are 
changing, and there is even a difficulty 
in determining the original cost. In 
some cases allowance is made for going 
value or the cost of the business as 
such over and above the value of the 
physical plant. The present value is 
obtained from the cost of reproduction 
less depreciation. It may be higher or 
lower than the original cost, owing to 
changes in price. When of 
reproduction is higher the investor is 
usually given the benefit. Operating 
expenses were then discussed. Every 
utility should adopt accounting meth- 
ods which will make the cost evident. 
Even when a rate schedule is just as 
a whole, in providing sufficient income 
it may include a discrimination between 
different classes of service. 

The discussion was opened by G. W. 
Van Derzee of Milwaukee, who in- 
quired in what way a company that 
is operating efficiently is rewarded in 
fixing rates over a company that does 
not attain the same efficiency. 

F. W. Walker of Cedarburg asked 
a hypothetical question concerning the 


the cost 
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action of the Commission in reducing 
rates. He assumed a utility operating 
a street railway and electric light plant, 
the former being operated at a loss, 
while the street lighting department is 
earning more than a reasonable re- 
turn, if valued only on the equipment 
used for this service. He inquired 
whether, under these conditions, the 
Commission would reduce the street 
lighting rate. 

In closing the discussion, Mr. Strait 
stated that the rate of return would 
be based upon the business as a whole, 
rather than one particular department. 
He also said that average cost data are 
available, and the rate of return al- 
lowed constitutes the reward for effi- 
ciency in operation. 

A paper by Edwin Gruhl of Water- 
town, entitled “Increased Taxation in 
Wisconsin, and Its Effect on Public 
Service Companies,” was then pre- 
sented by G. W. Van Derzee. This 
paper calls attention to the alarming 
increases in tax rates in Wisconsin, 
presenting statistics indicating that the 
increase since 1910 has been 112.74 per 
cent. This compares with an increase 
of only 35.33 per cent of gross revenuc, 
while the increase in operating ex- 
penses has been 80.33 per cent. In addi- 
tion to extremely high taxes in Wis- 
consin, public utilities are burdened 
with fees of various kinds. They are 
taxed as public utility corporations and 
are taxed as corporations organized 
for profit, as well as under the various 
special provisions. During 1914, $2,- 
642,000 were paid in taxes by the elec- 
tric utilities of the state. This repre- 
sents approximately a tax of one-half 
cent per kilowatt-hour. 

The paper points out that franchises 
in Wisconsin have no value for pur- 
poses of rate-making yet they have 
value for purposes of taxation. Rights, 
privileges and franchises are intangi- 
bles singled out for special assess- 
ments. The paper points out that a 
tax on a franchise is a tax on the con- 
sumer, and not on the corporation. In 
conclusion, the paper urges that the 
utilities of the state should lend their 
influence to having laws amended, and 
to conserving expenditures of public 
funds, so that some relief may be had 
from the abnormal taxing. 

A paper was then presented by Carl 
Muskat of Milwaukee, entitled “Prac- 
tical Effect of the Workman’s Compen- 
sation Act.” This paper was illustrated, 
showing graphically the educational 
work that has been done in the preven- 
tion of accidents in Wisconsin. Charts 


were shown indicating that 50 per cent 
of the accidents can be eliminated by 
educating the employees, and 40 per 
cent by placing the proper safeguards. 
Mr. Muskat spoke of the work of the 
Industrial Commission of Wisconsin. 
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He called attention to a bulletin on 
industrial lighting, which has recently 
been distributed, and which, in addi- 
tion to pointing out the value of good 
lighting in accident prevention, indi- 
cates that increased production results. 
Mr. Muskat presented curves showing 
that the peak of accidents in a year 
corresponds with the peek of darkness. 
In other words, statistics show that 
more accidents occur in December than 
any other month of the year, and the 
number gradually diminishes as the 
days become lighter. 
Mulldaur of the 
for Electrical Development spoke 
briefly outlining the activities of the 
Society and the plans for the future. 
At the Friday 
the report of the Committee on Rural 
Service was presented by W. E. Hasel- 
tine of Ripon.- This report stated that 
249 inquiries relative to rural service 
sent out, and answers were 
90, of whom 23 stated 
that they had some busi- 
ness, the number of consumers rang- 
ing from one each in the case of five 
companies to 60 in the of one 
utility. From the replies are 
compiled, showing the number of cus- 


George B. Society 


session on morning 


had been 


received from 


now rural 


case 
tables 


tomers supplied by each company, the 
distance from the station, and the char- 
acteristics the The total 
number of rural customers covered by 
Single-phase alter- 


of service. 


the report is 182. 


nating current has been given pref- 
erence, 12 companies using this service, 
while eight companies furnished both 
and current. 
Two companies furnished direct cur- 


The average maximum dis- 


single-phase polyphase 
rent only. 
tance from the station of customers is 
2.9 miles. 

Another table makes a comparison of 
the business of the farm and city con- 
sumer. For the rural customer it was 
shown that the kilowatts per connected 
was 2.79, and the 
annum con- 


load per consumer 
kilowatt-hours per 
sumer 446, making the income per con- 


It is shown 


per 


sumer per annum $41.35. 
that the farmer receiving service for 
light only, or for light and power 
combined, who uses 183 kilowatt-hours 
per kilowatt connected load, occupies a 
very close to the bottom of 
the urban list. Urban residents aver- 
age 239 kilowatt-hours-per kilowatt of 
connected load, as against this 183. 
The report further discusses the de- 


position 


sirability of the farmer load, prospects 
future, and comments on the 
practice in other states. A _ further 
comment on this report will be made 
in a subsequent issue. 

The report of the Committee on Ex- 
tensions and Rules was then presented 
H. G. D. Nutting of Milwaukee. 


for the 


by 


This report points out that each utility 
should have a standard rule for govern- 
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ing extensions, but that no uniform 
rule is possible. The cost of furnishing 
service and the estimated revenue are 
the two important factors. Regarding 
rules, the Committee urges that all 
utility companies have some form of 
application which a new customer is 
required to fill out before service is 
furnished. No standard form of bill 
is recommended. In conclusion, the 
Committee suggested that a set of rules 
in the form of suggestions to new cus- 
tomers could be prepared in booklet 
form and distributed to great ad- 
vantage. 

A paper entitled “One-man Electric 
Car Operation in a Small City” was 
then presented by R. M. Howard of the 
Wisconsin Railway, Light and Power 
Company, Winona. Great economies 
have been effected by the operation of 
one-man electric cars at Winona. These 
economies and advantages were care- 
fully analyzed, and were presented by 
the author. 

The paper by Daniel W. Mead of 
Madison, entitled “Latent Water Pow- 
ers Difficulties of Development 
Under the New Wisconsin Water 
Power Law,” was then read by J. S. 
Allan. Mr. Mead points out that 250,000 


and 


hydraulic horsepower has been de- 
veloped in Wisconsin, and 500,000 
horsepower is still available. If this 


latter were developed, it is estimated 
that 5,000,000 tons of coal would be 
saved annually were this hydroelectric 
power to be substituted for steam. The 
control of hydroelectric developments 
is almost entirely in the hands of the 
Commission, and this necessarily re- 
tards the proper development. The 
present laws do not allow a project to 
earn returns commensurate with the 
risks involved. The investor is re- 
quired to take all the risks and leave 
the entire control to the Commission. 
Mr. Mead pointed out that the state or 
a municipality can condemn a hydraulic 
property without making compensation 
to the owners. Another draw-back in 
Wisconsin is that securties can only 
be issued to the amount of the capital 
invested. 

M. C. Ewing of Wausau endorsed 
the points made by Mr. Mead, saying 
that it was impossible to procure 
money for water-power development 
under the present law. He urged the 
co-operation of all the utilities of the 
state in securing new legisation. 

At the afternoon session, an _ illu- 
strated lecture on “Latest Tendencies 
and Developments in Street Lighting 
and Incandescent Lamps” was pre- 
sented by S. L. E. Rose of Schenectady. 
In his introductory remarks Mr. Rose 
stated that both arc and incandescent 
lamps have their fields, and he does not 
believe, with some other illuminating 
engineers, that the advent of the nitro- 


gen-filled tungsten lamp marked the 
doom of the arc lamp. Numerous lan- 
tern slides were shown indicating the 


development of incandescent lamps 
from the earliest stages. Views of 
the 6.6-ampere luminous arc lamps 


were also shown, as well as efficiency 
and distribution curves of these and 
incandescent lamps. Mr. Rose stated 
that while the National Electric Lamp 
Association is now compiling some 
valuable test data on street lighting, 
and while he said this literature would 
add greatly to the information on the 
subject, street lighting will always be 
a matter of personal opinion. 

Comparing briefly incandescent with 
arc street lighting, Mr. Rose stated 
that, as regards construction, both sys- 
tems were about the same. In compar- 
ing the cost of periodic trimming nec- 
essary with arc lamps it was necessary 
to also take into account the fact that 
it was necessary for incandescent lamps 
to be cleaned and inspected regularly 
if the best results were to be obtained. 
Also the equipment, such as reflectors, 
etc., was about the same for the new 
high-efficiency incandescent lamps as 
for the usual arc lamps. 

In the discussion C. H. Shaw of She- 


boygan stated that it was possible to 
hang incandescent lamps up to 100 
watts in size, using bare lamps without 
any reflectors or other equipment. 
This is, of course, impossible with arc 
lamps. 


F. A. Vaughan of Milwaukee spoke of 
the survey which is being made of the 
street lighting in Milwaukee by an in- 
dependent illuminating engineer, which 
he said, indicates the tendency of the 
times. A new refractor is being de- 
signed especially for use in Milwaukee. 

A paper entitled “How to Over- 
come Some Operating Difficulties of 
Small Electric Utilities,” by J. N. Cadby 
and C. B. Hayden of the Railroad Com- 
mission of Wisconsin, was then pre- 
sented by J. N. Cadby. This paper 
covers observations made in towns of 
15,000 and less, principally in the smal- 
ler localities. The paper comments on 
many unusual, and in many cases 
amusing, practices that obtain in these 
plants, and where frequently one man 
has entire charge of all departments. 
In one case a plant was found in a 
town of 2,000 population that was oper- 
ated by a woman. Boiler-room troubles 
common to such small plants were 
commented upon, the usual fault being 
that one large boiler is usually em- 
ployed where two smaller ones should 
be used, so that one could be cleaned 
while the other was in operation. Be- 
cause of using only one boiler in a 
plant investigated, it was found that the 
equipment had deteriorated about 50 
per cent more rapidly than if proper 
cleaning had been done. The same 
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trouble exists as regards engine equip- 
ment, and the paper pointed out many 
cases where engines of wrong sizes 
were employed. In the generating de- 
partment it was common to find ma- 
chines of a capacity far in excess of 
that required. In one case 30 small 
customers were being supplied from a 
100-kilowatt machine, where a 25-kilo- 
watt machine would have been more 
than ample. Many amusing experi- 
ences were recited in connection with 
investigation of storage-battery plants; 
also the electrical construction in many 
of the small plants was crude and en- 
tirely inadequate. In some _ cases 
switchboards were located in different 
buildings from the power plant, and 
in many plants switchboards were lo- 
cated in some inaccessible position. 
Wire is frequently suspended from 
nails, and no attention paid to fire 
hazards or current losses. 

An address was then delivered by 
C. M. Axford of the Wisconsin Public 
Service Company, Green Bay, on “Ex- 
perience and Suggestions for the New 
Business Department of a Small Elec- 
tric Utility.’ Mr. Axford first showed 
a curve showing the relation of the 
commercial department cost to kilo- 
watt-hour output. In Green Bay this 
is 2.5 per cent of the total cost of 


producing a kilowatt-hour. Some of 
the ideas inaugurated in Green Bay 
were recounted. For instance, the 


company prints tags, with its name 
and directions for obtaining service, 
which are fastened to fixtures or door 
knohs in vacant apartments and houses, 
so that a new tenant may readily ob- 
tain information necessary to obtain 
the service. In this connection, also, 
the company prints “For Rent” signs 
with the name of the central station 
and the information that the house or 
apartment is wired for service. These 
are given to real estate men, who seem 
pleased to use them. 

Mr. Axford urged the practice ef 
having trial motors which can be in- 
stalled in a prospective customer’s 
plant, so that he may see the actual 
results that obtain from electrical oper- 
ation. In Green Bay three motors, 
one-horsepower, two-horsepower and 
five-horsepower size, are kept ready 
for this service at all times, and it is 
reported that several desirable cus- 
tomers have been obtained by making 
trial installatoins. 

Mr. Axford spoke of the desirability 
of harmonious relations with local elec- 
trical contractors, and explained a 
method for securing business which 
involves the contractor hiring a sales- 
man for house wiring, the lighting com- 
pany to pay the salesman through the 
contractor. 

The speaker called attention to the 
importance of attractive’ window dis- 





plays and the revenues obtainable from 
domestic appliances which can be ex- 
hibited. Many of these are placed on 
trial in Green Bay. He also spoke of 
the lack of partitions and enclosures in 
the offices at Green Bay, and suggested 
that, as utility companies had nothing 
to hide, open offices create a much 
better impression. In conclusion, Mr. 
Axford urged that greater attention 
be paid to such details as he com- 
mented upon if a new-business depart- 
ment is to be successful. 

There was some brief discussion fol- 
lowing this address, which was opened 
by C. H. Shaw of Sheboygan, who re- 
counted an experience in adjusting a 
complaint. In’ this case a maximum 
demand meter which showed the cus- 
tomer how his demand increased at a 
certain time of the day removed the 
cause for complaint. 





M. C. Ewing, 
President-elect, Wisconsin Electrical Asso- 
ciation. 


H. G. D. Nutting spoke of the im- 
portance of securing a proper grade of 
salesmen for new-business work. He 
also emphasized the importance of giv- 
ing attention to the details of com- 
mercial-department work. 

At this point Irving P. Lord of Wau- 
paca, chairman of the Nominating 
Committee, presented his report as fol- 
lows: 

President, M. C. Ewing, Wausau 
Street Railroad, Wausau, Wis. 

First vice-president, W. E. Hasel- 
tine, Ripon Light & Water Company, 
Ripon, Wis. 

Second vice-president, B. F. Lyons, 
Beloit Water, Gas & Electric Com- 
pany, Beloit, Wis. 

Third vice-president, A. E Pierce, 
Eau Claire. 

Secretary-Treasurer, George Allison, 
Clement C. Smith Properties, Mil- 
waukee, Wis. 

A paper entitled “Practical Sugges- 
tions for Increasing the Efficiency of 
Small Steam Electric Power Plants” 
was then presented by William F. La- 
throp of Racine. This paper covered 
the advances that have been made in 
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boiler and engine-room practice, with 
particular reference to the various 
steam flow, water and other meters 
that are now available. 

The report of the committee ap- 
pointed to consider the president’s 
address was then presented. This com- 
mittee concurs in the suggestions made 
by the president, and places the Asso- 
ciation on record as favoring concentric 
wiring. The committee further recom- 
mended that a committee be appointed 
to collect all data and literature on the 
subject of concentric wiring and follow 
the progress that will be made during 
the year. 

F. A Vaughn, Milwaukee, then re- 
ported as chairman of the Meter Com- 
mittee that this committee has kept in 
touch with the activities during the 
year and has co-operated with the Com- 
mittee of the National Electric Light 
Association on this subject. 

Annual Banquet. 

The annual banquet, which was held 
in the Fern Room of the Hotel Pfister 
on Thursday evening, was participated 
in by the Wisconsin Gas Association, 
as well as the members and guests of 
the Wisconsin Electrical Association. 
At this affair the principal address was 
made by Opie Reid. 

On Friday evening a rejuvenation of 
the Jovian Order was held at the Re- 
publican House, where dinner was served 
at 6:30. Following this addresses were 
made by A. A. Gray, ELEctricAL REVIEW 
AND WESTERN ELEcTRICIAN; Homer E. 
Niesz, Reigning Jupiter of the Order, 
and S. A. Hobson, of the Electrical World. 
Mr. Gray spoke briefly on the electrical 
developments of 1914 and some of the pos- 
sibilities for 1915. Mr. Niesz spoke on the 
work which it is hoped the Order will ac- 
complish during the year and the good 
that can be obtained from membership 
if the individuals will take an active 
interest in the work. Mr. Hobson pre- 
sented some interesting facts and fig- 
ures concerning the Order, of which 
he was an organizer. 

Following this a rejuvenation 
held, at which sixteen candidates were 
taken in. The affair was in charge of 
W. R. Patton, first tribune, assisted by 
Victor Hamm, second tribune. The 
statesmen for Wisconsin are J. B. Mc- 
Mullin and Arthur Dunham. 


—————_o--————_ 


was 


Electricity for Safety. 
According to L. H. Burnett, of the 
Carnegie Steel Company, the gradual 
adoption of electric power in steel mills, 
with the direct motor drive for each ma- 
chine eliminating the dangerous shaft, 
pulley and belt, will be the means of 
preventing many serious accidents in 
machine shops and similar plants. 
Proper lighting plays a most im- 
portant part in safety work. 
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Across the Continent by Telephone. 


Alexander Graham Bell, the Inventor of the Telephone, Talks in New York with Thomas A. Watson in 
San Francisco, Over a Wire 3,400 Miles Long. 


President Wilson, in Washington, Talks via New York with President Moore, of the Panama Exposition 


Mayor Mitchel of New York Exchanges Greetings with Mayor Rolph of San Francisco at the Formal 
Opening, at 15 Dey Street, Monday Afternoon, January 25, 1915. | 


President Vail, at Jekyl Island, Opposite Georgia, Adds a Thousand Miles to the Astounding Record, 
Talking from His Winter Home There to San Francisco via New York; Later 
via Boston, a Total Distance of 4,750 Miles. 


How It Was Done and Who Did It—Description of the Formal Opening Ceremonies of This Great- 


Three times thirteen years ago the 
telephone was invented by Alexander 
Graham Bell, at No. 5 Exeter Place, 


Boston, Mass. The first words uttered 
in the telephone and heard by Thomas 
A. Watson, Professor Bell’s assistant, 
in a nearby room, were, “Mr. Watson, 
come here, please; I want you!” 

This was on March 10, 1876. 

Again, most appropriately, Professor 
Bell, on January 25, Monday of this 
week, in New York City, called across 
the continent of North America to his 


friend and- former associate, in San 
Francisco, over the telephone of 39 
years ago, and Mr. Watson heard and 


replied. 
1915. 

This latest wonderful triumph of the 
most interesting and most fascinating 
of inventions—and probably the most 
important in all history—is the culmi- 
nation of the dream, the vision, of that 
most forceful man at the head of the 
Bell telephone interests, Theodore N 
Vail, and of the practical and persis- 
tent effort of that genius of telephone 
engineering, John J. Carty. Others 
have had important tasks 
to perform in this work, but to these 
two must go the highest, the lasting, 
this monumental achieve- 


This was on January 25, 


great and 


glory of 
ment. 
Two years were required in the work 
of constructing the transcontinental 
line, but the history of the work of 
making the poles and wires, set and 
strung by the construction crews, runs 
back over the space of many years. It 
brings one into experimental stations 
and testing rooms and laboratories. It 
innumerable experiments and 
improvements. Every step forward in 
the development of telephony has been 
over a _ gigantic scrap heap. Bell’s 
original transmitter has 73 descendants. 
Fifty-three types and styles of receiv- 
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ers have been introduced since 1877. 
lt is stated that within ten years the 
Bell system has spent for construction 
and reconstruction an amount more 
than equal to the present book value 
of the entire plant. And what is true 
of transmitters and receivers is even 
truer of all that lies between the termi- 
nals of the transcontinental line, for it 
is in this field that the engineers had 
their real problems. To fill in the gap 
Letween Denver and the coast with 
wires and poles—most difficult, as the 
thotographs show—was comparatively 
simple. The task was to begin at New 
York and, working all along the line, 
make the multitudinous improvements 
necessary for a 3,400-mile telephone 
talk. Transmitters, switchboards, me- 
tallic circuits, hard-drawn copper wire 
and loading coils all had to be attuned 
to the transcontinental keynote. 
There’s a hint of the real achievement 
celebrated last Monday in what the en- 
gineers did with the loading coil, 
shown on the pole in Fig. 6. When 
the loading coil left the hands of its 
inventor it was as large as a keg, and 
the fine wires inside it cost a 
mint to make. Today the loading coil 
is a few inches in size, and in the New 
York-San Francisco line there are 13,- 
000 miles of that wire whose cost of 
manufacture is comparatively low. 

To talk across the continent was not 
a question of motive power—of more 
dynamos or more engines. Telephon- 
ing is only a breath against a metal 
disk, and the engineer must preserve 
and hurry to their destination practi- 
cally instantaneously the thousands of 
minute waves made in the air by the 
voice with all their separate shapes and 
individualities preserved. In speaking 
of his engineers’ problems, President 
Vail said: 
“The solution was found only in the 


iron 
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cumulative effect of improvements 
great and small, in telephone, trans- 
mitter, line, cable, switchboard and 
every other piece of apparatus or 
plant required in the transmission of 
speech.” 

The voyage of the voice across the 
continent is virtually instantaneous; if 
its speed could be accurately meas- 
ured, a fifteenth of a second would 
probably be fairly exact. A message 
flying across the new transcontinental 
line, travels, not at the rate of 1,160 
feet per second, but at 56,000 miles 
per second. As an illustration, if it 
were possible for sound to carry that 
far, a “Hello” uttered in New York 
and traveling through the air without 
the aid of wires and electricity, would 
not reach San Francisco until four 
heurs later. The telephone not only 
transmits speech, but transmits it thou- 
sands of times faster than its own nat- 
ural speed. 

The telephone must also guarantee 
safe delivery to these millions of lit- 
tle passengers it carries every few min- 
utes in the way of sound waves cre- 
ated at the rate of 2,100 a _ second. 
These tiny waves, thousands and thou- 
sands of varying shapes, which are 
made by the human voice, and each as 
irregular and as different from the 
other as the waves of the sea, must 
not tumble over each other or get into 
each other’s way, but must break upon 
the Pacific Coast just as they started at 
the Atlantic, or all the line fails and the 
millions of dollars spent upon it have 
been thrown away. And in all this 
line, if just one pin-point of construc- 
tion is not as it should be, if there is 
the tiniest imperfection, the miles of 
line are useless, and the currents and 
waves and sounds and words do not 
reach the end as they should. It is: 
such tremendous trifles, not the climb-- 
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ing of mountains, and the bridging of 
chasms, that makes the _ transconti- 
nental telephone line one of the won- 
ders of the ages. 

The Pan-American Exposition itself, 
planned to celebrate the completion 
of the Panama Canal and the joining of 
the Atlantic and Pacific Oceans, will 
mark a still closer welding of the East 
and West. When its gates are thrown 
open on February 20, San Francisco 
will not only be nearer to New York 
through a shortening of its waterways, 
but will be in constant and instantane- 
ous touch with it through the medium 
of speech. It is a curious fact, too, that 
this second great feat of engineering, 
this other “canal,” this even more in- 
timate connection between the two sea- 
boards, has been completed in the 
same year. Quietly, almost unnoticed, 
but steadily and bravely, while the gi- 
gigantic steam shovels were cutting 
their way through the earth in the Canal 
zone, the engineers of sound and elec- 


ae 
Copyright by Harris & Ewing. 
Alexander Graham Bell, 
Inventor of the Telephone. 


tricity were weaving their magic webs 
of copper through the air and pushing 
toward the Golden Gate. Their 
work has been less spectacular, it has 
excited little attention, but these men 
have met obstacles as hard to over- 
come as the Culebra slide, and they 
have conquered’ them. The long 
dreamed-of transcontinental line is no 
longer a dream. New York can talk 


on 


to San Francisco. 
There is an amount of field work 
to be done before the new line is 


opened to the public for commercial 
use, but when it is opened it will mean 
that a New York business man can talk 
to his San Francisco associate with- 
out leaving his desk. It is easy now to 
lcok forward to the day when a man 
can send his voice ranging the United 
States—North, South, East and West. 
The length of the line is 3,400 miles. 
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The route from West to East is as fol- 
lows: from San Francisco to Salt Lake 
City, 770 miles; from Salt Lake City 
to Denver, 580 miles; from Denver to 


Omaha, 585 miles; from Omaha to 
Chicago, 500 miles. At Chicago the 
line branches, one branch going to 














John J. Carty, 
Chief Engineer, Under Whose Direction 
the Transcontinental Telephone Line 
Was Built. 


Pittsburgh, 545 miles, and then to New 
York, 390 miles from Pittsburgh. The 
other branch goes from Chicago to 
Buffalo, 603 miles, and then.down to 
New York, 350 miles. There is a con- 
tinuation of the line from Buffalo to 
Boston, 465 miles. From Pittsburgh 
there is a continuation extending to 
Baltimore and Washington. Philadel- 





Theodore N. Vail, 
The Head of the Bell Telephone System. 


phia is reached by a branch from the 
line extending from Pittsburgh to New 
York, connecting at Newtown Square. 

The diameter of the hard-drawn cop- 
per wire used in the line is 0.165 inch. 
The total weight of one circuit, con- 
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sisting of two such wires, is 1,480 


tons. 
There are 130,000 poles in the line. 
In two physical circuits of the line, 


each circuit having two wires, there 
are 13,600 miles of copper wire. 
The many difficulties of mountain 


and swamp, of delivering supplies and 
locating route, are well portrayed in 
the several accompanying construction 
photographs. It is to be hoped that 
tempests and tornadoes, sandstorms 
and mountain slides, will pass by this 
lonely, yet sturdy, telephone line, for 
it deserves the kindliest fate. 

The Ceremonies of the Official 

Opening. 

The ceremonies in connection with 
the completion of the long-distance 
telephone line between New York and 
San Francisco occurred at 4 p. m., at 
15 Dey Street, New York; Union N. 
Bethell, senior vice-president of the 
American Telephone and Telegraph 





Thomas A. Watson, 
Bell’s Associate in the Early Works. 


Company, presiding. On the dais with 
Mr. Bethell were the following gen- 
tlemen: Alexander Graham Bell, John 
J. Carty, Mayor John Purroy Mitchel, 
George McAneny, president of the 
Board of Aldermen: William A. Prend- 
ergast, comptroller of the City of New 
York; and C. E. Yost, of Omaha, the 
dean of the presidents of the asso- 
ciated telephone companies. 

The telephones were arranged with a 
receiver for each one at the head table, 
and transmitters for Dr. Bell and 
John J. Carty, chief engineer of the 
American Telephone and Telegraph 
Company. 

The first conversation was between 
Dr. Bell and Thomas A. Watson, at 
the office of the Pacific Telephone and 
Telegraph Company-in San Francisco. 
This conversation took place about 
4:30 p. m., New York time, the first 
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public demonstration of the use of the 
the 


$400 miles. 


telephone ac continent, a dis- 


ross 
tance of The conversation 
was listened to (at least one side of it) 
with breathless interest by the 150 in- 
the fifteenth floor 
Building 15 


vited guests of 
the Tels 
treet 
The fi Dr. Bell—the first 
official utterance over a telephone line 


“Mr. Watson, 


on 


phone at Dey 


rst words of 


3,400 miles long, were 


are you there?” 
After a « 
utes, connection was made with Jekyl 


Island, Coast, 


ynversation of a few min- 


opposite the Georgia 
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cisco. Then followed a conversation 
between Mr. Carty, the chief engineer, 
Thomas B. Doolittle, one of the 
of the telephone field and 
enthusiastic long-distance advo- 
cate, at this time Francisco. 
Mr. Bethell talked with George E. Mc- 
Tel- 


Company, at 


and 
pioneers 
most 


in San 


Farland, president of the Pacific 


ephone and Telegraph 
San Francisco. 

the interesting 
event of the ceremonies, the President 
of the United States speaking 
the wire from the White House 


Washington through New York 


Then came most 
over 
at 
to 
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to be and to convey my personal con- 
gratulations to you.” 

Out of the Far West came the re- 
ply of Mr. Moore: “We are looking 
forward to your coming here. I think 
you will be well pleased with what we 
Mr. 
receive a 


done. I! Presi- 
dent, that you 


welcome that will be more cordial and 


assure 
will 


have you, 


never 


more enthusiastic.” 

President Wilson then talked to Mr. 
Watson Francisco, Alex- 
ander Graham Bell and others listen- 
ing in on the line at New York. Pres- 
ident Wilson “I consider it an 


in San with 


said: 


Group at Official Opening of the Transcontinental Telephone Line. 


Left 


Prendergast 


teginning at the Reader's 


Yost, William A The 


mitte is also Shown 


N. Vail, president of the 
Telegraph 


and Theodore 


American Telephone and 


Company, who is spending the winter 
talked with Mr. Watson 
When he spoke, his voice 
miles up the Atlantic 
New York before it 
started on its transcontinental journey, 
the receiver in 
traveled 4,400 
conversations followed 
rapidly Mayor Mitchel 
Mayor James Rolph, Jr., of San Fran- 
Mr. McAneny and 
Rolph; between Mr. 
President Moore, of the 
San 


there in San 
Francisco 


traveled 1,000 


Seaboard to 
reached 
had 


and when it 


San Francisco it 


miles! Other 


between and 
cisco; between 
Mayor 


and 


Prender- 
Pan- 
Fran- 


gast 


ama-Pacific Exposition at 


John J. 


McAneny, U. N. 
the 


George 
contains 


Carty, 


Glass Case a Piece of 


San Francisco, with Mr. Moore, of the 
Panama Exposition. The conversation 
was clearly understood by both gentle- 
men, and felicitous remarks were made. 
President Wilson said: “Mr. Moore, it 
the imagination to 
across the continent. It is a fine omen 
for the Exposition that the first thing 
from 


appeals to speak 


it has done is to send its voice 


sea to sea. I congratulate you on the 


fine prospects for a successful exposi- 


I am confidently hoping to take 
after the of 
Congress. May I not send my greet- 
ings to the management and to all 
whose work has made it possible and 
has made it the great event it promises 


tion. 
part in it adjournment 


Wire over 


Bethell, Alexander Graham Bell, John Purroy Mitchel, 


which Bell first Telephoned The Original 


honor to be able to express my admira- 
tion for the inventive genius and scien- 
tific knowledge that has made this pos- 
sible and my pride that this vital cord 
should have been stretched across 
America as a new symbol of our unity 
Will you not con- 
vey my cordial congratulations to Mr. 
Bell? And I convey to you 
my personal congratulations, sir.” The 
President then said to the inventor of 
the telephone, Dr. Bell, at New York: 
“May I not congratulate very 
warmly on this notable consummation 
of your long labors and remarkable 
achievement? You are justified in feel- 


great pride in what has been 


and our enterprise. 


want to 


you 


ing a 
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done. This is a memorable day and 
I convey to you my warm congratu- 
lations.” 

After talking with Dr. Bell, the Pres- 
ident was asked by N. C. Kingsbury, 
vice-president of the American Tele- 
phone and Telegraph Company, in 
charge of the Washington ceremonies, 
if he cared to say a word to Theodore 
N. Vail, president of the American 
Telephone and Telegraph Company, at 
Jekyl Island. “Why, yes, yes, cer- 
tainly,” answered the President. While 
the was being arranged the 
President chatted with Mr. Kings- 
bury several times, expressing his ad- 
miration of the achievements in which 
he was a participant. Mr. Vail was 


circuit 
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ter, spoke to Mr. Watson, using ex- 
actly the same words he uttered first 
into the telephone at Boston: “Mr. 
Watson, come here, please; I want 
you!” Mr. Watson’s reply, heard by 
the half-dozen or so who had receivers 
to their ears, was that he could not 
come as quickly as he did the first 
time Dr. Bell called, many years ago. 
This was greeted with much laughter. 

Mr. Bethell, although stating that 
he was doing it against the protest of 
Mr. Carty, read the following letter 
from Mr. Vail: 

Letter from President Vail to 

Mr. Carty. 


To John J. Carty: 
Congratulations to the man who by his 
personality, initiative and the practical 
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with Mr. 
Vail, and then proceeded to give credit 
to his staff and the vast army of men 
who had helped carry this work to suc- 
cess, and who, at that moment, were 
guarding practically every foot of the 


ture of work in association 


line between the Atlantic and the 
Pacific coasts. He stated that the 
most distant point would require but 
two hours to reach, and of course much 
less time for the greater portion of 
the Transcontinental Line. 

Mr. Bethell, Dr. Bell and Mayor 
Mitchel spoke briefly of the wonder- 
ful telephonic achievement. Mr. Bethell 
said that the two cities—New York 
and San Francisco—thus linked to- 
gether telephonically had 685,000 tele- 














Fig. 1.—Hauling Eleven 18-Foot Redwood Poles In Nevada, Where 
There Are No Roads and Mountainous Nature of Country 


Makes Great Difficulties. 





Fig. 3.—Camp No. 2 Moving From Desert to Eagle Salt Works, 
Two Small Towns on the 


Shores of Lake Humboldt. 























then announced and the President im- 
mediately placed the receiver to his 
ear, asking: “Is this Mr. Vail?” Mr. 
Vail’s voice came over the wire so 
plainly that the President held his re- 
ceiver lightly away from his ear and 
then said: “Mr. Vail, it is a great 
pleasure to hear your voice. I want to 
send my congratulations on the con- 
summation of this remarkable work. 
I am very sorry, also, to know that 
you are unwell.” A pause ensued, the 
President listening to Mr. Vail’s re- 
ply. The President then said, “Well, 
I envy you your ability to get off. 
Goodby, Mr. Vail.” 

One event of specially dramatic in- 
terest occurred when, by request, Dr. 
Bell, employing the original transmit- 


Fig. 2.—Pole-Setting Crew Leaving Camp in Nevada, Where Motor 
Trucks Were Largely Used. 








application of his wonderful mastery of the 
telephone service in particular and of elec- 
trical science in general has brought about 
such results. 

What entitles you to words of apprecia- 
tion and thanks, is not the achievement of 
bringing the extreme limits of our country 
together for intercourse, so much as the 
tremendous marvelous improvement which 
has been brought about in the whole serv- 
ice upon which the public are now so de- 
pendent. 

You have more than accomplished that 
which you dreamed of five years ago, and 
that which you have accomplished stands 
as your sponsor for making tangible, dur- 
ing the next five years, the dreams now 
in your mind. 

Subordinate to yours, but still large, is 
the credit due to your staff of scientists 
and experts who have absorbed your en- 
thusiasm, caught your spirit and so suc- 
cessfully seconded your efforts. 

To them and to you, the world and the 
Bell System owe an appreciation which I 
am but feebly expressing. 

Theo. N. Vail. 


Mr. Carty responded briefly and 


earnestly, expressing the inspiring na- 


Fig. 4.—Boring in Humboldt Lake, Nev. 
Holes for 40 Poles a Day. 








This Machine Can Dig 





phones—more by 50,000 than the num- 
ber in London, Paris, Berlin, Brus- 
sels, Amsterdam and Petrograd com- 
bined, and yet the population of those 
European capitals was more than three 
times that of the two American cities. 

Mayor Mitchel said: “It is a very 
great pleasure, of course, for all of us 
to be able to participate in. this cere- 
mony today, which marks the inaugu- 
ration of telephone service between 
San Francisco and New York. I think 
nothing could testify more loudly to 
the business enterprise and scientific 
achievement of Americans than the 
perfection of the telephone service of 
the country to.a point which permits 
conversations to be held between San 
Francisco and New York. I am sure 
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that we, of New York, are very proud 
to be able to own a company that has 
achieved this, as one of our own here 
in New York. We feel that it is an 
achievement for the City of New York. 
I know that you all join with me in 
extending the heartiest congratulations 
to the and of this 
company who have been able to bring 
this them the 
same measure of success in the future 
as has attended them in the past. 
(Great applause.) 

Dr. Bell, in the 
marks, said: “Mr. Vail’s picture is just 
over Every word that Mr. 
Vail says in that letter of endorsement 
of Mr. Carty I endorse and believe in 
thoroughly, and I think that the suc- 
cess of our demonstration of today is 
very due to Mr. Carty, and 
to his able body of assistants here. It 


engineers officers 


about, and in wishing 


” 





course of his re- 


my head. 








Fig. 6.—Pupin Loading Coll Mounted on 


largely Pole 


of the American Telephone and Tele- 
graph Company.” (Applause.) 


is with very great interest that I look 
upon this model of the old telephone 


—the first speaking telephone ever J. J. Carty, chief engineer of the 
made. This old instrument would not American Telephone and Telegraph 
have San Francisco in the Company, expressed his very keen re- 


spoken to 


| od 
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Fig. 5.—Route of the Trancontinental Telephone Line. 





old when it built. 
It is due to the many minds at work 
in the telephone company, and their 
experiments and researches of others 
that the difficulties of transmission on 
long lines have been overcome, and 
this little instrument, that feebly talked 
in 1875, now serves to carry on a con- 
versation with my old friend, Watson, 
really very 


days of 1875 was 


in San Francisco. It is 
touching to me to converse with Mr. 
Watson over that old instrument. He 
and I were the first to use the speaking 
telephone—I was the first to speak and 
Mr. Watson the first to hear. I cannot 
tell you how deeply I feel at seeing 














this old instrument here. It was a 
dream then. It has become a reality 
now. And that reality has been ac- 


complished through the agency of Mr. 
Vail, Mr. Carty, and all the good men 


Fig. 7.—Setting Poles In Humboldt Lake— 
Really a Swamp. 
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gret that Dr. Michael Pupin, of Colum- 
bia University, had not been able to 
be present at the opening ceremonies. 
Dr. Pupin was engaged continually in 
most important conferences pertaining 
to work on behalf of his Servian coun- 
trymen. His devotion to the cause of 
Servia is so supreme that it leaves him 
scarcely any time for thought of other 
things. Mr. Carty wished to express 
his great admiration for Dr. Pupin for 
his magnificent contributions to the 
science of telephony, and to again ex- 
press his deep regret that at the open- 
ing of the longest-distance telephone 
line in the world, which was equipped 
throughout with Pupin loading coils, 
Dr. Pupin himself was not present. 

Before leaving, the guests were priv- 
ileged to hear conversations between 
New York and San Francisco, and one 
and all expressed astonishment and 
pleasure over the clearness and fulness 
of the words uttered. 

If our readers will pardon a personal 
word, the editor-in-chief of the 
ELecTRICAL REVIEW AND WESTERN ELEc- 














Fig. 8.—Bell’s Original Telephone Exhib- 
ited at Philadelphia Centennial! 
Exposition, 1876. 

TRICIAN heard, in New York, clearly 


and distinctly, through one of the re- 
ceivers, the conversation beween Pres- 
ident Wilson, at Washington, and Mr. 
Moore, at San Francisco, and between 
the President and Dr. Bell, and later 
between the President and Mr. Vail at 
Island; and also himself ex- 
changed greetings easily and clearly 
with Mr. McFarland at San Francisco, 
3,400 miles away. 


Longest-Distance Telephone Record— 
4,750-Mile Conversation. 

Monday evening the city of Boston, 
where the telephone was born, through 
its officials talked with San Francisco, 
and on this occasion the record for 
long-distance talking was established. 
President Vail, on Jekyl Island, talked 
by way of Boston to Mr. Watson in 
San Francisco, over a wire length of 
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4,750 miles. This came as a final awe- 


inspiring climax to the _ telephone 
achievement of the previous hours. 
Assuredly, the telephone has finally 


come into its own. 

It was learned later from the officials 
of the company that it is expected to 
have the Transcontinental Telephone 
Line ready for commercial use by 
March 1 of the present year, and that 
the rates, as they figure out, will be 
$20.70 for three minutes and $6.75 for 
each additional minute. It is further 
estimated that when the circuit is car- 
rying a message between New York 
and San Francisco, about $2,000,000 
worth of plant and apparatus will be 
in exclusive use. 

Among those present at New York 


were: 
Dr. Alexander Graham Bell, Washington, 
D. C.; Gilbert H. Grosvenor, editor Geo- 


graphic Magazine, Washington, D. C.; Gano 
Dunn, president of the United Engineering 
Society; C. O. Mailloux, junior past-presi- 
dent of the American Institute of Elec- 
trical Engineers; Paul M. Lincoln, presi- 
dent of the American Institute of Electrical 
Engineers; Prof. Charles D. Marx, presi- 
dent of the American Society of Civil Engi- 
neers; Benjamin B. Thayer, president of 
the American Institute of Mining Engi- 
neers; Dr. John A. Brashear, president of 
the American Institute of Mechanical En- 
gineers; Frederick A. Scheffler, president 
of the New York Electrical Society; C. 
Loomis Allen, president of the American 
Electrical Railway Association; Holton H. 
Scott, president of the National Electric 
Light Association; F. Ono; Y. Yonezawa; 
Hon. John Purroy Mitchell, mayor of the 
City of New York; Hon. William A. Pren- 
dergast, comptroller of the City of New 
York; Hon. Henry Bruere, chamberlain of 
the City of New York; Hon. George Mc- 
Aneny, president of Board of Aldermen of 
the City of New York; Hon. R. A. C. Smith, 
commissioner of Docks of the City of New 
York; Hon. William Williams, commissioner 
of Water Supply, Gas and Electricity of the 
City of New York; Hon. Martin S. Decker, 
public service commissioner of the State 
of New York, Second District; Hon. Wil- 
liam Temple Emmett, commissioner of the 
State of New York, Second District; New- 
comb Carleton, president of the Western 
Union Telegraph Company; Clarence H. 
Mackay, president of the Postal Telegraph 
& Cable Company; H. P. Davison, J. P. 
Morgan & Company; Jacob H. Schiff, of 
Kuhn, Loeb & Company; A. Barton Hep- 
burn, chairman of the Board of Directors, 
Chase National Bank; John I. Waterbury, 
director of the American Telephone & 
Telegraph Company; John W. Lieb, director 
of the Empire City Subway Company; B 
E. Sunny, president of the Chicago Tele- 
phone Company; . T. Gentry, president 
of the Southern Bell Telephone & Tele- 
graph Company; C Yost, president of 
the Nebraska Telephone Company; q 

Kilgour, president of the Cincinnati & Sub- 
urban Bell Telephone Company; H. J. Pet- 
tengill, president of the Southwestern Bell 
Telephone System; John W. Alling, presi- 
dent of the Southern New England Tele- 
phone Company; James T. Moran, vice- 
president of the Southern New England 
Telephone Company; U. N. Bethell, senior 
vice-president of the American Telephone 
& Telegraph Company; H. B. Thayer, vice- 
president of the American Telephone & 
Telegraph Company; C. E. Scribner, chief 
engineer of the Western Electric Company; 
H. A. Halligan, vice-president of the West- 
ern Electric Company; Gerard Swope, vice- 
president of the Western Electric Com- 
pany; A. L. Salt, vice-president of the 
Western Electric Company; C. G. DuBois, 
comptroller of the American Telephone & 
Telegraph Company; N . Guernsey, gen- 
eral counsel of the American Telephone & 
Telegraph Company; F. H. Bethell, vice- 
president of the New York Telephone Com- 
pany; H. F. Thurber, vice-president of the 
New York Telephone Company; Ford Hun- 
tington, vice-president Ss the New York 
Telephone Company; E. F. Sherwood, chief 
engineer of the New York Telephone’ Com- 
pany; J. A. Stewart, general manager of the 
New York Telephone Company; James 
Robb; A. A. Marsters, secretary of the 
American Telephone Telegraph Com- 
pany; G. D. Milne, treasurer of the Ameri- 
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can Telephone & Telegraph Company; C. 
H. Wilson, general superintendent of the 
American Telephone & Telegraph Com- 
pany; A. Stevenson, general superin- 
tendent of plant, American Telephone & 
Telegraph Company; J. L. R. Van Meter, 
general superintendent of traffic, Ameri- 
can Telephone & Telegraph Company; J. J. 
Carty, chief engineer of the American Tele- 
phone & Telegraph Company; K. W. Water- 
son, engineer of traffic of the American 
Telephone & Telegraph Company; B. Gher- 
ane engineer of plant of the American 

Telephone & Telegraph Company; J. D. 
Ellsworth; Thomas D. Bowen; Miss Nellie 
A. Sheahan; F. B. Jewett, of the Western 
Electric Company; E. T. Holmes; Walter 
Brown, secretary and treasurer of the New 
York Telephone Company; J. L. Swayze, 
general attorney of the New York Tele- 
phone Company; Alexander Cameron, at- 
torney of the New York Telephone Com- 
pany; H. C. Carpenter, engineer of the 
New York Telephone Company; Howard W. 
Casler, of the New York Telephone Com- 
pany; Oswald G. Villard, of the New York 
Post; C. W. Barron, of the Wall Street 
Journal; Melville E. Stone, of the Asso- 
ciated Press; Roy W. Howard, of the 
United Press Association; J. A. Seavey, of 
the Sun News Bureau; Edward Percy How- 
ard, president of the New York Press Club; 


E. P. Mitchell, of the New York Sun; Fred- 
erick A. Duneka, of the North American 
Review; E. J. Edwards, “Holland”; H. N. 


of N. W. Ayer & Son: Julian 
Cobb; Charles W. Price, 
editor’ of the ELEcTRICAL REVIEW AND 
WESTERN ELECTRICIAN; A. S. McAllister, 
editor of the Electrical World; A. A. Hop- 
kins, of the Scientific American: J. B. Talta- 
vall and T. R. Taltavall, editors of the 
Telegraph and Telephone Age; Henry W. 
Blake, editor of the Electric Railway Journal, 


Independent Telephone Associa- 
tion Convention. 

The Independent Telephone Asso- 
ciation of America held its second an- 
nual convention at the Radisson Hotel, 
Minneapolis, Minn., on January 19, 20 
and 21. 

In his annual address, President E. 
B. Fisher reviewed the events of the 
year. Telephone securities have fallen 
in value, but their stability has not 
been affected. The decree entered last 
March in the government suit against 
the Bell company in the Pacific North- 
west was refered to, special attention 
being directed to the paragraph re- 
lating to the prohibition of forming 
such combinations in the future. The 
section of the decree relating to toll- 
line connection was also touched upon. 

President Fisher then brought up 
the subject of the qualified toll-line 
contract of the Bell company and told 
what action the association had taken 
in regard to it. 

The afternoon session opened with 
a paper by C. B. Randall on “Present 
Tactics of the Opposition,” in which 
he stated that there had been a change 
of front on the part of the Bell com- 
panies, whose policy now is to connect 
toll lines with independent exchanges. 

Louis E. Gettle, secretary of the 
Wisconsin Railroad Commission, pre- 
sented a paper entitled “Basis for De- 
termining Proper Switching Charge for 
Farmer-Owned Lines,” which dealt 
with the principles involved and the 
practice of the Wisconsin Commission. 

L. L. Hill gave a talk on “Poles,” 
which was illustrated with lantern 
slides. 

Professor Martin presented a paper 


McKinney, 
Street; Irvin 8S. 
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by Thomas W. Hicks on “Some Do’s 
and Dont’s of Telephone Advertis- 
ing.” This was also illustrated. 
Secretary Vivian then presented his 
report, referring to the assistance 
given to the Federal Government in 
the Portland case, and to the Inter- 
state Commerce Commission. Twenty- 
five conferences were held during the 
year. Eleven operators’ schools have 


been organized, representing 400 ex- 
changes and attended by 900 operators. 
The Association has 302 company 


members, operating about 750,000 tele- 
phones, with 150,000 circuit miles of 
toll line. The securities represented 
amount to $100,000,000. 

At the session on Wedensday after- 
noon George D. Shepardson, professor 
of electrical engineering at the Uni- 
versity of Minnesota, Neill, 

D. Currier, and F. H. Williams made 
addresses. 

A report was presented by C. B. 
Randall telling of the work of his com- 
mittee in negotiating with the Amer- 
ican Telephone & Telegraph Com- 
pany for a better form of contract. 
These negotiations. are still going on. 
A motion made by W. J. Uhl was 
then adopted. It referred to a change 
in contract for long-distance connec- 
tions providing for the option of sign- 
ing a contract for a period of two 
years. The motion endorsed a five- 
year contract, and instructed the board 
to discontinue negotiations with the 
Bell system upon the culmination of a 
contract offer as outlined. 

At the session on Thursday morning 
J. N. Van Sant, of the Interstate Com- 
merce Commission, presented a paper 
on “Accounting,” in which he explained 
the classification and methods of the 
Commission. 

Frank Winter then spoke on “Physi- 
cal Connection.” He advocated mak- 
ing this compulsory for ‘all telephone 
companies. 

Other addresses at this session were 
by J. C. Kelsey, on “Financial Organi- 


zation,” .and by H. E. Bradley on 
“Cross «Purposes.” 

Various resolutions were’ then 
adopted, including one requesting the 
Interstate Commerce Commission to 
assume entire jurisdiction over ac- 
counting and one for the organi- 


zation of a securities corporation. 

The following officers were elected 
for the ensuing year: President, E. 
B. Fisher, Grand Rapids, Mich.; vice- 
president, E. D. Schade, Johnstown, 
Pa.; second vice-president, W. H. 
Bryant, Mobile, Ala. 

Directors: H. L. Beyer, Grinnell, 
Iowa; T. J. Shuflin, Butler, Pa.; L. A. 
Herick, Freeport, Ill; H. Linton 
Reber, St. Louis, Mo.; E. M. Prisk, 
Hazleton, Pa.; G. W. Robinson, St. 
Paul, Minn. 
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Economies in Electric 

Power Equipment. 
meeting of the Chicago Sec- 
Institute of Elec- 
of the Electrical 
Section of the Western Society of Engi- 
held January 25 
the Society 


Railway 


A joint 


tion of the American 


trical Engineers and 
the 
The 


paper of the evening was entitled “Econ- 


neers was on at 


rooms of in Chicago. 
omies in Electric Power Equipment” and 
N. W 


department, 


Storer, of the 


Elec- 


was present d by 
railway Westinghouse 
tric & Manufacturing Company 
Mr. Storer’s paper dealt with the econ- 
omy in power consumption attainable on 
the reduction 
stock 


modern 


electric railways from in 


ot 


dead weight rolling and from 


the high-effi- 
of the 


or 


use of the most 


ciency equipment. A large part 


power now taken by electric trains 
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On the average the power consumption 
per ton-mile of a street car is now about 
150 About 


this is in overcoming car or train fric- 


watt-hours. one-fourth of 


tion. By the use of roller bearings this 
could be reduced to a small value, since 
the heavy loss in journal friction would 
be practically eliminated. By careful de- 
sign the air resistance and air friction, 
so important on high-speed railways, can 
Irregular track, 
unequal wheels and other similar causes 


be considerably reduced. 


are responsible for much loss of power. 
Motor efficiency, now ranging from 80 to 
85 per cent, could be increased by roller 
for the armature. Mr. Storer 
various for cutting down 


bearings 
told of 
the rheostatic losses in accelerating the 
car, 


ways 


such as by regular series-parallel 


control, by unequal loading of motors in 
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requires either complex auxiliary equip- 
ment or the use of the shunt motor, a 
machine not well suited to railway serv- 
ice. Mr. Storer closed with the predic- 
tion that within a few years electric rail- 
ways will run on about 50 per cent of 
the electric power now utilized. 

The paper was discussed by H. H. 
Adams, H. A. Johnson, R. Thorne, E. J. 
Blair, W. B. Jackson, J. W. Mabbs, T. 
Milton, W. E. Symons and Mr. Storer. 
Mr. Adams said that about 33 per cent 
power economy had been achieved in re- 
cent years by the use of interpole mo- 
tors and field control. The latter gives 
2 high but smooth acceleration. Mr. 
Blair pointed out the economy obtained 
by schooling of motormen in proper op- 
eration of trains, particularly as to value 


ef coasting. 





wre 
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Left Half.—View of Ruins of Buckthorn Branch of John A. Roebling’s Sons Company, Trenton, N. J. 


Much im- 


cars 1S needlessly wasted. 
provement in this respect has taken place 


last Mr. 
predicted that a further saving of 40 to 


in the few years, but Storer 


50 per cent could be effected by the com- 
plete modernization of car equipment and 


methods. A 
cutting 


operating strong movement 


for down dead weight on cars 
has set in since it was found that it costs 
about five cents to carry each pound of 


weight on a car per year. On the new- 
est Chicago street cars it has been found 
possible to use two 50-horsepower mo- 
of four 40-horsepower mo- 
the of 
about one-half of 


at the same time 


tors instead 


tors, thus cutting down weight 


the motor equipment to 
the former weight and 
improving the efficiency. 


transition from series to parallel, and by 
field The latter was described 
in detail; by it a reduction of 10 to 20 


control. 


per cent of the rheostatic loss can be ef- 
fected. In braking there is lost from 40 
to 50 per cent of the total power used. 
Various schemes for regenerative brak- 
ing have been proposed for recovering 
of this With the three- 
phase and split-phase induction motor 
this is accomplished easily and very ef- 
fectively, the train or car being held at 
normal speed or down grades just as on 
up grades and this without application of 
any brake shoes whatever; at the same 
time power is restored to the line by 
the motors acting as generators. On di- 
rect-current railways regenerative braking 


some power. 


At the election of officers of the Elec- 
trical Section of the Western Society of 
Engineers, preceding the presentation of 
the paper, there were elected: H. M. 
Wheeler as chairman, Carl A. Keller as 
vice-chairman, and F. J. Postel, member 
of the executive committee. 

ae 
The Roebling Fire. 

Brief mention was made last week 
of the terrible conflagration which de- 
stroyed a portion of the works of the 
John A. Roebling’s Sons Company, at 
Trenton, N. J., January 18. The plant 
which was destroyed was a portion of 
the insulated-wire department, located 
about a mile from the main works. It 
was devoted to the manufacture of 
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telephone and power cabies, and or- 
dinary weatherproof wires. This por- 
tion of the plant was situated on Jer- 
sey, Hancock and Tremont Streets 
and Woolverton Avenue. It was known 
as the Buckthorn Branch. In addition 
to the buildings forming this plant 
about 15 residences in the neighbor- 
hood were also badly damaged. A 
general panoramic view of the ruins is 
shown in the accompanying illustra- 
tions. 

The burnt plant occupied a tract of 
about eight acres. The main building 
was U-shaped, and was 1,200 feet long 
and five stories in height. The loss 
has been estimated at about $1,500,000. 
It was heavily insured, so that the 


loss to the company, although large, 
will not be a serious burden. 


Orders 





Proposed Legislation in Massa- 

chusetts. 

Bills pertaining to lighting and railway 
interests in Massachusetts have been in- 
troduced in the Legislature for consider- 
ation at the present session. They in- 
clude a bill authorizing Reading to bor- 
row money to enlarge its electric light 
plant. The town supplies electricity to 
North Reading, Wilmington and Lynn- 
field Center, and extensions of service 
are needed. Reading’s is one of several 
municipal plants which are allowed to 
distribute current outside their territory. 
The present law limits their borrowing 
right to purposes of enlarging the plant 
in the town itself. 

Another bill provides that after Janu- 
ary 1, 1917, every electric street car shall 















ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 217 





setts for the operation of a street-rail- 
way line. 

Another measure provides for the pub- 
lic ownership of street railways. 

The Public Service Commission of 
Massachusetts has reported to the Legis- 
lature that the actual investment in 
street railways in the state is over $200,- 
000,000, and the outstanding bonds, stock 
and premiums on the same amount to 
$206,442,630. 

— SO 
Ice Plant for Minneapolis Up to 
City Council. 

A proposition to erect an electrically 
operated artificial ice plant with an an- 
nual capacity of 35,000 tons is before the 
Minneapolis city council. The construc- 
tion of a municipal plant was authorized 
at the election in November. The ques- 














on hand can be taken care of in the 
other buildings of the company, which 
have heretofore been devoted to rub- 
ber-insulated wire, magnet wire, and 
the higher grades of materials, so that 
the business of the company will not be 
seriously crippled. 

The company has been visited by 
fire before, but none of the previous 
ccnflagrations was as extensive as this 
most recent one. Almost nothing re- 
mains of the burnt buildings, and what 
walls are still standing will have to be 
torn down in erecting a new plant. 
The only thing saved was some of the 
finished output of the mill, which was 
hauled away by employees while the 
fire was in progress. 


View of Ruins of Buckthorn Branch of John A. Roebling’s Sons 








be equipped with a combined automatic 
and hand-controlled fender. The fender 
proposed enables the motorman to lower 
the fender to catch the victim. 

A constitutional amendment has been 
offered, to provide for state regulation 
of signs. 

A bill provides for the building of the 
Moody Boynton bicycle railway with 
state aid. The chairman of the Public 
Service Commission, the state treasurer 
and the attorney-general are named as 
directors of the railway on the part of 
the state, which shall have a first mort- 
gage on the property. 

A bill authorizes the Boston & Maine 
Railway to take and improve undevel- 
oped water powers in western Massachu- 


Company, Trenton, N. J.—Right Half. 











tion before the council is whether the 
city shall harvest or manufacture its ice. 
The majority report favors the construc- 
tion of several artificial plants with an 
aggregate capacity of 35,00 tons and 5,000 
tons storage room. Using electrical 
power at one cent per kilowatt-hour the 
report estimates that a 100-ton plant, con- 
sisting of 50-ton units, complete with 
electric motors for the entire plant, 
switchboard, wiring and water-softening 
apparatus delivered and erected on the 
foundation would cost approximately 
$72,000. Before arriving at a decision as 
to what course to take, the council au- 
thorized City Engineer Cappelin to visit 
several cities where such plants are in 


operation. 























































































218 





Electrics at Chicago Automobile 

Show. 
Greater than 
being shown in the exhibits of electric 
vehicles at the fifteenth Na- 
Automobile Show, held in Chi- 
This is due 


interest ever before 1s 


annual 


tional 
cago January 23 to 30. 
largely to the Iberal newspaper adver- 
tisine carried on in Chicago by the lead- 
ing vehicle manufacturers jointly with 
the Commonwealth Edison Company. 

Judged by the visitors in the various 
booths, the electric vehicles are at- 
tracting their share of attention and in 
the general publicity matter published 
by the newspapers during show week, 
electric-vehicle topics play an important 
part. Certainly more people know that 
electrics are being exhibited than has 
been true of any previous show. 

The vehicles shown this year are but 
little changed the of a 
year ago. The tendency seems to have 


from models 
been to attain greater refinement in de- 
sign and reach a greater state of lux- 
uriousness in finish and appointments. 
Swivel arm chairs have taken the place 
of the former straight seats in several 
the ar- 
allows the 


exhibited and 
these chairs 


capacity 


models 
of 
seating 


of the 


rangement 


maximum without 


crowding 


Several manufacturers have reduced 


the weight of their cars and increased 


the speed. In order to appeal to men 


several manufacturers have also de- 
signed runabout types of cars, equipped 
with wire wheels and capable of run- 
ning 10 to 24 miles per hour. The fol- 
lowing companies exhibited 

Anderson Electric Car Company, De- 
troit, Model 54, rear-seat 


brougham, equipped with wire wheels; 


showed a 


a Model 50, Cabriolet: and Model .53 
front-drive brougham. 

American Electric Car Company, 
Saginaw, Mich., exhibited a _ Broc 


Model 


Broc 


double-drive 36, five-passenger 
rear-drive 


Model 50, 


brougham, a broug- 


ham; and a Borland, four- 
brougham. 
Motor 
showed three models of its 
four-passenger style DA coupe. 

Milburn Wagon Company, Toledo, 


O., exhibited its Model 151 open road- 


passenger 


Baker Vehicle Company, 


Cleveland, 


ster; Model 15 four-passenger coupe in 
two styles. The former is equipped 
with wire wheels 


Ohio Electric Car Company, Toledo, 
O., showed its Model 61, 
brougham, equipped for double drive; a 


five-passenger 


four-passenger single-drive brougham; 


and a five-passenger single-drive 
brougham 


Rauch & 
Cleveland, O., 


Carriage Company, 
its J-5 
coach with double control and capacity 
passengers; the same model 
front control; and the 
same model equipped for rear control. 


Lang 
showed special 
ior hve 


equipped for 
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showed its new No. 109 chair brougham, 
seating four persons; a five-passenger 
limousine; and a dual-drive coupe. 

Woods Motor Vehicle Company, 
Chicago, IIl., showed a five-passenger 
dual control brougham and _ other 
models. 

Electrical manufacturers also 
found in large numbers among the ac- 
cessory exhibits. Here found 
many large companies that were orig- 
inated solely for the purpose of manu- 
facturing electrical equipment for au- 
tomobiles and which devote their en- 
to this field. The fact 
that about 75 per cent of the accesso- 
ries displayed are electrical or electric- 
ally operated is an indication of the 
times. 

The Edison Storage Battery Com- 
pany, West Orange, N. J., the Electric 
Storage Battery Company, Philadel- 
phia, the Gould Storage Battery Com- 
New York, the Philadelphia 

Battery Company, Philadel- 
phia, the Vesta Accumulator Company, 
Chicago, and the Willard Storage Bat- 
tery Company, Cleveland, O., all ex- 
hibited vehicle batteries and specimen 
plates, and various types of ignition 
and lighting batteries for gasoline cars. 

Other important electrical manufac- 
turers, not exclusively in the automo- 


were 


were 


tire energies 


pany, 
Storage 


bile field, were the Benjamin Electric 
Manufacturing Company, Chicago, Cut- 
ler-Hammer Manufacturing Company. 
Milwaukee, Wis., Electric Products 
Company, Cleveland, Lincoln Electric 
Company, Cleveland, and the Westing- 
house Electric & Manufacturing Com- 
pany, Pittsburgh. y 


on 
Chicago Section, Electric Vehicle 
Association of America. 


the Automobile Show 
held in Chicago during the week, the 


Because of 
meeting of the Chicago Section, Elec- 
Vehicle America, 
on January was held at the Hotel 
Metropole, in close proximity to the 


Association of 


26 


«V, 


tric 


Coliseum. A large delegation of vis- 
itors was present. 

Talks were made by E. P. Chalfant, 
Mr. Pancoast and H. P. Dodge. Mr. 
Chalfant spoke of the good the Asso- 
ciation is doing in bringing the manu- 
facturers and central stations in closer 
harmony. Mr. Pancoast spoke on the 
need for educating the public concern- 
ing the merits of the electric. He sug- 
gested the slogan “Drive an Electric” 
for those interested in the development 
of the battery vehicle. 

Mr. Dodge presented a paper deal- 
ing with the constant-potential system 
of battery charging. A specific instal- 
lation in a St. Louis garage employing 
two 35-kilowatt generat- 
ors was described and the advantages 
of the system pointed out. 


shunt-wound 
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LETTER TO THE EDITOR. 


Stockhoders Organize to Fight Rate 
Reduction. 
To the Editor: 

Does not the article in the ELectricaL 
REVIEW AND WESTERN ELECTRICIAN of 
January 16, page 110, under the above 
caption, point out one of the grave dis- 
advantages of the public-utility holding 
company? The article referred to 
shows that a public utility whose shares 
are locally owned can raise something 
of a fighting force in its own defense. 
What can the holding company, con- 
trolling the stocks of a dozen or more 
properties, and controlled nominally by 
shareholders all over the United States, 
do when similarly assailed? 

The small security holder is begin- 
ning to be a greater factor in corpora- 
tion management. The long continued 
litigation of the Calumet & Hecla Com- 
pany with Hyams; the upset in the 
original reorganization plans of the 
Rock Island; the present tie-up in the 
sale of the New Keystone Copper Com- 
pany, are some easily remembered in- 
stances. With the growing activity of 
the small stockholders, and the increas- 
ing pressure of legislative bodies, may 
there not come a tendency in our busi- 
ness affairs to disintegrate the larger 
companies in order to secure a local 
control, and hence a local protection 
against confiscation by legislation? 

DonaLtp M. LIDDELL. 

Elizabeth, N. J., January 20, 1915. 

RRR EOS 
Electric Furnace Plant to be Built 
in Norway by Canadian Com- 
pany. 

The Electric Furnace Products Com- 
pany, Limited, of Canada, which is as- 
sociated with the Union Carbide Com- 
pany interests, has secured a conces- 
sion from the Norwegian Government, 
and arrangements have been concluded 
for the construction of a plant for the 
use of electric power at Saude, on the 
southwest coast Norway, between 
Bergen and Stavanger. The company 
has a contract for 40,000 horsepower, 
with an option for 40,000 horsepower 
additional and ample provision 
more, if and when desired. 


of 


for 


The location for the plant is on deep 
water the Atlantic Ocean with a 
port free of ice and especially good 
shipping facilities. The company is in 
position to enjoy full advantage of the 


on 


opportunities offered by Norway. 

The Electric Furnace Products Com- 
pany has an authorized capital stock of 
$5,000,000, and will erect a large and 
up-to-date and well 
equipped plant, with docks and all 
manufacturing and shipping facilities 
for the production of calcium carbide, 
ferro alloys and various electrochem- 
ical and furnace products. 


thoroughly 
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A New, Small, Direct-Current, 
Watt-Hour Meter. 

For years there has a demand 
on the part of lighting plants for small 
In the design of alternating-cur- 
rent induction watt-hour meters, this 
condition has been ably met, but in the 
case of direct-current watt-hour meters 
it is a more difficult problem, because 
the commutator type of meter, which is 
the most generally used, cannot be made 
too small without sacrificing its torque. 


been 


meters. 


toLavenrt HOURS 


SALAS ARS 


Muy sy “tas 





New Duncan Meter. 


As a matter of fact, the direct-cur- 
rent type of watt-hour meter has always 
been much larger in size than the induc- 
tion type for alternating-current service, 


and practically the first step in the direc- 


tion of reducing the size of a direct- 
current meter, without in any way im- 
pairing its good qualities and depend- 
ability, has been taken by the Duncan 
Electric Manufacturing Company, of 
Lafayette, Ind. This new meter is 
known as “Model E%,” and is percept- 


ibly smaller than the “Model E1,” which 
it has superseded in the smaller capac- 
ities, the sizes being 2.5, 5, 7.5, an@ 10 
amperes, for 110 and 220 volts. 

The mechanism is mounted upon a very 
strong back support formed from heavy 
sheet: brass, so that it pre- 
sents a very rigid construction. The 
framework, to which are attached the 
series field coils, the upper bearing and 
the registering train, is made from 
channeled brass, and held to the back 
support with a series of strong legs 
which renders it impossible to distort or 
twist any of the parts out of alinement. 
The shelf upon which the permanent 
magnets are supported is also made a 


hard-drawn 
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New Electrical and Mechanical 


Appliances 
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part of the framework which holds the 


series coils, and this lends additional 
rigidity to the whole structure. The 
permanent magnets in this meter are 


supported from the top, instead of at 
the bottom as in all other types of Dun- 
can meter. This arrangement allows 
ample space for adjusting the magnets, 
and permits greater access to the alum- 
inum disk and the lower jewel bearing. 
The compensating coil and switch are 
made in one unit and are not separated 
as in the other models, which feature 
greatly facilitates repairs. The binding 
posts are both dustproof and fireproof, 
and in this and every other respect, the 
meter conforms to the requirements of 
the National Board of Fire Underwriters. 
For years, the common practice has been 
to place the registering train in front of 
the commutator, but in the new model the 
registering train is moved down to the 
center of the meter, thereby allowing free 
@ccess to the commutator and brushes. 
The meter complete weighs 10.5 pounds 
as against 14 pounds in similar capacities 
of the Model Ei. The ratio of torque 
to weight remains the same as in the 
larger types, for which reason greater 
accuracy has been secured. 
' en ee . 
Insulator and Splicing Lirik for 
Pull Chains. 


A new detachable insulator and a 
splicing link for pull socket chain are 
shown in the accompanying illustrations. 
Both are made on the same principle and 
may be instantly attached or detached. 


(— o> ar) 
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Insulator and Splicing Link. 


With the insulator or splicing link af- 
tached the chain hangs perfectly straight. 
These devices are manufactured by the 
Arrow Electric Company, Hartford, 
Conn. 
—_—_--9—___ 

Presto Electric Bicycle Lamp. 

The various type of flame lamps used 
as bicycle headlights have frequently 
been the occasion of serious burns, 
when the rider has met with an acci- 
dent resulting in a fall in which he 
may have come in contact with the 
highly heated lamp. Flame lamps, 
moreover, are always a source of pos- 
sible danger from the liability of ignit- 
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ing gasoline or other inflammable ma- 
terial. 

A type of electric bicycle headlamp 
which eliminates these dangers and at 
the same time makes for convenience 
and economy has been placed on the 
market. It is simple in construction 
and low in first cost and in upkeep. 
As shown in the accompanying illus- 
tration the lamp with its adjustable re- 
flector body is mounted in a yoke that 
is clamped to the handle bar. The cir- 
cuit terminals are connected through a 
cord to an ordinary No. 6 dry cell 
which is placed in an enameled metal 
container hung from the top bar of 


the frame. This container has a re- 
movable end for the quick insertion 
of a cell. The connecting cord from 


the terminals of the cell passes through 





Electric Bicycle Lamp. 


a bushed opening in one of the ends. 
By a slight turn of the switch to the 
right the lamp is lighted and furnishes 
a steady concentrated light which will 
illuminate the roadway for a consid- 
erable distance ahead of the wheel. 
The adjustable feature of the lamp per- 
mits throwing the light upward or 
downward through a large angle to suit 
conditions. 

This new lamp, known as the Presto 
Electric Bicycle Lamp, is manufac- 
tured by the Metal Specialties Manu- 
facturing Company, 730 West Monroe 
Street, Chicago, Ill. 

ee Se 
Electric Hand Dryer. 

_In one of the government buildings 
at Washington there has been installed 
a new type of hand dryer that consists 
of a cabinet containing an electric 
blower and electric heating coils. De- 
pressing a pedal closes the switch and 
the blower forces a blast of warmed 
air about the hands that are held in an 
opening below the cover. Thorough 
and absolutely sanitary drying of the 
hands is effected in 30 or 40 seconds, the 
use of towels being eliminated. 
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A NEW ILLUMINATION PHO- 
TOMETER. 


By C. S. Redding. 


Measurements of illumination or of 
surface brightness within the range of 
the eye can be made conveniently, eas- 
ily and with a high degree of photo- 
metric accuracy with the apparatus il- 
lustrated The 
difficulties have been largely overcome 


herewith. usual color 
and intensities up to thousands of foot- 
candles have been brought within the 
range of convenient measurement. 

A complete illuminometer weighing, 
including carrying case, from 14 to 18 
pounds, depending upon the kind and 
size of battery used, surely answers the 
first requirement of portability. 

The equipment shown in Fig. 1 con- 
sists of three main parts and various 
accessories, 

The 
but 20 ounces, may be described as an 
edition of a 


Lum- 


illuminometer proper, weighing 


American’ vest-pocket 
modified Weber photometer. A 
with circular 
centric fields is mounted in the 
The Mazda working standard lamp is 


mer-Brodhun cube con- 


head. 


a diaphragmed carriage which 
the 
square 
lower 


fixed in 
down in alu- 
The 
the 
to the lamp carriage 


is moved up and 


minum tube body. brass 


rod projecting from end is 


rigidly fastened 


and is operated with a substantial rack 


and pinion by either the right or left- 


Fig. 1.—Complete Portable Iiluminometer Equipment. 


handed knurled handles at the end of 
the tube. The scale is engraved upon 
the square rod, is convenient for ob- 
servation and reads directly from 1 to 
25 foot-candles. This scale follows the 
inverse-square law and is theoretically 
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REVIEW 


correct and not experimentally deter- 
mined for each instrument. The range 
may be considerably extended above 
25 or below 1 foot-candle, over a range 
of 100,000 to one if desired, with neu- 
tral absorbing screens of various densi- 
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Fig. 2.—Section Showing Reference 
Standard. 


ties, the number being limited only by 
the necessities of the operator. Spe- 
cial color screens can also be secured 
for use where great color differences 
exist, such as measurements with day- 
light, or where incandescent gas-man- 
Mazda _ lamps, 


tle lamps, gas-filled 


flame arcs, Moore tubes, or mercury- 
vapor lamps are installed. 

The controller is shown in the cen- 
ter of Fig. 1. It carries the battery, a 
Weston milammeter, two well made 
close-regulating rheostats and a re- 
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Fig. 3.—Macbeth 
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versing switch, as well as plug recep- 
tacles for the various connections. 

The reference standard is shown in 
Fig. 2. By the use of this novel de- 
vice every operator calibrates the illu- 
minometer for himself, thus practically 
eliminating the personal error of dif- 
ferent operators. One does not have 
to depend upon a factory or laboratory 
calibration beyond the reference stand- 
ard. When the reference standard is 
placed upon the test plate and a certi- 
fied current passed through it, there is 
a definite foot-candle illumination upon 
the test plate. The illuminometer 
scale is set to the value of that illumin- 
ation and, with the sighting aperture 
of the illuminometer inserted in the 
top of the reference standard, the cur- 
rent through the working standard 
lamp is to be altered until there is a 
balance of the photometric field. This. 
final current value thus decided upon 
individually is that which should be 
maintained in the working standard 
lamp for correct direct-scale readings. 

The most usual method of using the 
Macbeth illuminometer is shown in 
Fig. 3. The test plate is placed at the 
point where a measurement is desired 
and the illuminometer is then sighted 
on the test plate and balanced by turn- 
ing the knurled head. If the illumina- 
tion being measured is outside the 
range of the scale, 1 to 25 foot-candles, 
absorbing screens are provided by 
means of which the range may be in- 


iltuminometer In Use. 


creased or diminished over a range of 
100,000 to one if desired. 

For those who prefer the older 
method of using a test plate fixed upon 
the illuminometer, suitable provisions. 
have been made. A horn or elbow is- 
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provided which fits upon the observ- 
ing tube of the illuminometer, and upon 
which may be mounted a translucent 
test plate. Without the test plate at- 
tached, the horn may be used in taking 
brightness measurements on ceilings 
and high walls, avoiding the necessity 
of holding the head in uncomfortable 
positions when taking such measure- 
ments. 

Particular attention has been given 
to making this instrument applicable 
to brightness measurements, a field of 
measurement which is becoming of in- 
creasing importance. 

The illuminometer, as_ regularly 
equipped, consists of the three main 
elements mentioned above, a test plate, 
tripod, two overlapping neutral absorb- 
ing sereens, (range 0.02 to 1,200 foot- 
candles), two extra working standard 
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View in Crocker-Wheeler Shop for Machining Large Electrical 


lamps, and a substantial leather-cov- 
ered carrying case. 

This equipment, known as the Mac- 
beth illuminometer, is due to nearly 
four years’ development by Norman 
Macbeth, illuminating engineer, and the 
development laboratory of Leeds & 
Northrup Company, Philadelphia, Pa. 





A Special Shop for Machining 

Large Electrical Apparatus. 
The question of machining large elec- 
tric machines has been more or less 
dificult for the electrical manufacturers 
to handle without much study. To a 
great extent this problem which has con- 
fronted so many capable engineers is 
now, practically speaking, a matter con- 
sidered as routine work by the Crocker- 
Wheeler Company, of Ampere, N. J., 
which company is now and has been for 
the last few years capable of handling 
the machining of its own machines re- 
gardless of size, which, judging from 
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some of the generators turned out by its 
shops, seems to be limitless. 

The Crocker-Wheeler Company now 
has one of the largest and most com- 
pletely equipped floor-plate shops in the 
world. The floor-plate shop, which was 
designed and built by the engineers of 
the company, is equipped with a sec- 
tional cast-iron floor 65 feet long by 47 
feet wide. The sections are imbedded 
in solid concrete and are true to level. 
In the center of the shop is a boring 
table 18 feet 10 inches in diameter which 
is level with the floor; making it pos- 
sible to turn work of considerably larger 
diameters than the table itself. The 
table has a central boring bar and an 
Espen-Lucas boring stand. There is also 
in this mill a Newton slotter with a stroke 
of 82 inches, an Espen-Lucas horizontal 
drill, and a six-foot radial drill press. 

















A 30-ton Niles electric crane, running on 
overhead tracks and having a span of 60 
feet, makes the work of moving the port- 
able machinery and millwork compara- 
tively easy. 

It is an ordinary thing at this plant 
to see three or four machines at work 
simultaneously on one job. The illustra- 
tion gives an idea of the immense ca- 
pacity of this shop, which handles work 
that many other manufacturers would 
not try to tackle themselves. 


Poeun 
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Ultra-Violet Rays for Vulcanizing 
Rubber. 

Some interesting information in re- 
gard to the use of ultra-violet light rays 
in vulcanizing rubber as given in a re- 
cent issue of the Scientific American will 
doubtless prove of interest to many auto- 
mobile users. 

It has been found, according to the 
article in question, that dissolved rubber 
can be vulcanized without the use of 
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heat, and can be kept in a semi-liquid 
state, although vulcanized, by a new 
method discovered by a German chemist, 
Dr. M. Heilbronner. Rubber is dis- 
solved in a light hydrocarbon solvent, 
best in the proportion of 15 parts of sol- 
vent to 1 of crude rubber. A solution 
of crystalized sulphur in benzine is then 
added to the rubber solution and the mix- 
ture is subjected to the influence of ul- 
tra-violet rays, obtained by means of 
Cooper Hewitt mercury-vapor quartz- 
tube lamps. The rubber in the solution 
combines with the sulphur and when the 
solvent is allowed to evaporate the resi- 
due is pure vulcanized (insoluble) rub- 
ber. For repairing, the vulcanized solu- 
tion is used and the solvent is evaporated, 
giving a sort of “autogenous rubber 
welding” which fails to disclose the 
points of contact. Where two rubber 


Apparatus. 


surfaces are joined by this vulcanized- 
rubber solution a homogeneotis mass is 
formed. 
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Active Revival of the Mexican 
Guayule-Rubber Industry. 
That the guayule-rubber industry has 
been revived on a considerable scale 
in the Torreon district of Mexico, de- 
spite the revolutionary disturbances 
that have been going on in that part 
of the country, is shown by the heavy 
increase in the volume of exports of 
crude rubber through the border ports 
of entry during the last two months. It 
is authoritatively stated that since No- 
vember 1, 1914, this product to the value 
of more than $300,000 has entered the 
United States through El Paso and 
Eagle Pass. The shipments through El 
Paso alone during the period are 
valued at more than $200,000. Several 
of the guayule-rubber factories are now 
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Many men are now 
the different ranches 
in the Coahuila and Zaca- 
tecas, cutting, baling and shipping the 
to the factories. It is 
for the rubber 
tires, 


in full operation. 
employed upon 
states of 
guayule shrub 
that 
by manufacturers of 


said the demand 
automobile 
electrical appliance and other rubber 
products in the United States is greater 
at this time than in the history of the 
foot the 
the 


Rio Grande 


Plans for 
exploitation of 
shrub the 
border regior of Texas. 
- Se 
A Non-Winding Motion-Picture 
Reel. 

Every moving-picture film that has 

been exhibited must be rewound upon 


industry. are on 


extensive guayule 


lands of upper 


another reel before it can be exhibited 
This evidently a 
Unless the operator works 


again. process is 


one 


costly 


Motion-Picture Machine Using Non-Rewinding Reel. 


and 
best a 


with hand re- 
winds the other (at the 


difficult operation), an assistant must 


his machine one 


with 


rewinding, or 
results. 

this 
same 


be employed to do the 
the performance 
themselves suffer 
offer at 
time a fire hazard. 

When the Northern Sales Company, 
Toledo, O., announced that it had per- 
fected a that eliminates rewind- 
ing, no one would believe it. 

The feature of this 
reel is that the film is drawn from the 
not from the outside as 
To do this successfully, 
however, required the solution of two 


a delay in 
The films 
extra 


from 


handling and the 


dangerous 
reel 
revolutionary 


inside and 


heretofore. 


problems. First, the film cannot be 
brought out on a short turn, and sec- 
ond, the film must be rewound by 
some force other than by its own pull, 
since this force applied at the center 
of the reel has little power to turn it. 

The first difficulty is overcome by a 
series of arms and guides that effectu- 
ally prevent the film, from kinking. 
The second is taken care of in an in- 
genious manner. The reel is made in 
two parts. The of the 
reel is stationary, the inside face and 
the spool around which the film is 
rolled are removable and are geared 
to a Westinghouse small motor 
through a magnetic clutch. The film 
passes out of the reel over a movable 


outside face 


roller which is connected with a small 
When the film becomes taut, 
the switch closes, the magnetic clutch 


switch. 


is energized, and the reel revolved by 
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which burned to the ground. The pho- 
tograph shows the condition of this 
stock of fans after the fire. 

While watching the workmen digging 
these fans apart with picks, so they 
could be loaded and carted to the scrap 
heap, one of the officers of the com- 
pany became curious to know what the 
motors of these fans would do if cur- 
rent were applied to them. With the 
idea of finding out, an 8-inch desk fan 
and 12-inch oscillator, both alternating 


current, were dug out of the ice and 
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loosening the film. 
becomes sufficiently 
the opens and the reel 
stops revolving. Thus the film is fed 
out at just the right rate of speed, 
never becoming so tight as to break or 
so loose as to tangle. 
seinen 

Electric Fans Survive Damage. 

The accompanying cut illustrates the 
very interesting performance of two 
Robbins & Myers fans which went 
through the fire that occurred in the 
foundry of the Robbins & Myers Com- 
pany at Springfield, O., recently. 
hundred fans were stocked 
adjoining the foundry 


thus 
film 


motor, 


the 


the 
When 


loose, switch 


Several 


in a building 


Successful Operation of Fans Salvaged from Fire Ruin. 


debris. To supply current a lamp-cord 
conductor was run to the scrap heap 
from an adjacent building. 
The fans were both full 
the rotors were stuck fast with it. 
all burned off and 
blades were warped 
shape by the intense 


and 
The 
the 


and 


of ice 
enamel was 
guards and 
twisted out of 
heat. 

After the current had been turned on 
sufficiently long to melt the ice in the 
motors, both fans started up, throwing 
the water out in a spray. The motion 
was somewhat jerky due to the twisted 
and unbalanced condition of the blades, 
but the motors continued to operate 
without mishap. 
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ATLANTIC STATES. 

MILLINOCKET, ME.—Plans are be- 
ing completed for the erection of a dam 
at the head of the Ripogenus gorge of 
the Penobscot River by the Great 
Northern Paper Company. The purpose 
of the development is to increase the 
storage basin above the company’s mills, 
which are operated in large part by elec- 
tric motor drive, about 8,000 horsepower 
being employed. The dam will be of 
concrete, 50 feet high and several hun- 
dred feet long. About 10,000,000 cubic 
feet will be added to the company’s stor- 
age system. W. 

CHICOPEE, MASS.—The annual re- 
port of the manager of the city’s light- 
ing plant recommends that lightning ar- 
resters be installed on the alternating- 
current lines at intervals of a mile, that 
more cutouts be installed, and that an 
air compressor be bought for blowing 
out the generators at the station. It is 
suggested that the lines be changed so 
that the top of the poles should be given 
to fire-alarm and police-signal wires. 

SPRINGFIELD, MASS.—Electric 
light, telephone and telegraph wires are 
to be placed underground during the 
present calendar year in the following 
streets: Dickinson Street, from Mill to 
Sumner Avenue; Wilbraham Road, from 
State Street to Homer Street. W. 

WORCESTER, MASS.—A certifi- 
cate of incorporation has been granted 
to the Public Light and Power Com- 
any with an authorized capital of 
$5,000,000. The company has been or- 
ganized to carry on outside of the state 
of Massachusetts the business of man- 
ufacturing, generating, buying, selling, 
leasing, transmitting and developing 
sas, electricity and water for light, 
heat and power and other purposes. 
The president is Philip B. Sawyer, El- 
myra, N. Y.; vice-president and treas- 
urer, F. S. Stranahan, Providence, R. 
I.; assistant treasurer and clerk, W. E. 
Wardwell, Worcester, Mass. 
BRIDGEPORT, CONN.—A petition 
for a charter for the Bridgewater Pow- 
er company has been presented to the 
legislature by John H. Lancaster and 
others of Litchfield. The corporation 
seeks authority to erect a dam 40 feet 
in height across the Housatonic river in 
the towns of Bridgewater and Brookfield 
on land owned by the petitioners. The 
purposes of the company are to establish 
a plant to manufacture and sell electricity 
in Litchfield, Fairfield and New Haven 
counties. The company is capitalized at 
$500,000. 


PERTH AMBOY, N. J.—The Board 
of Aldermen has passed, upon a first 
reading, an ordinance providing for a 
bond issue of $150,000 for the erection 
of a municipal electric plant. The estab- 
iishment of this plant was approved re- 
cently by a vote of the citizens. A. 

ALLENTOWN, PA.—On account of 
the erection of the new Preparatory 
School on the tract adjoining Muhlen- 
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berg College, the latter institution will 
increase the capacity of its power house 
from 250 to 375 horsepower. This will 
require a new generator and a consider- 
able addition to the present electrical 
system. Dr. J. A. W. Haas is president 
of Muhlenberg College. 


ALLENTOWN, PA.—Bids will be re- 
ceived here by the County Commissioners 
of Lehigh County until February 8, 1915, 
at 10 a. m. for the electrical installation 
and construction of the new refrigera- 
tion plant at the County Home near 
Wescoesville, Pa. P. S. Rathbun of 
this city is County Engineer in charge 
of the work. 

ALLENTOWN, PA.—Bids will be re- 
ceived until February 10, at 8 p. m., for 
the electrical equipment and construction, 
power plant equipment, heating and ven- 
tilating system and vacuum cleaner for 
the new half-million dollar high-school 
building in this city. Plans and speci- 
fications may be had at the office of the 
engineers, Runyon & Carey, 845 Broad 
Street, Newark, N. J., or at the office 
of Ruhe & Lange, architects. 12 North 
Sixth Street, Allentown, Pa. J. M. 
Wuchter is president of the Board of 
Education. 


ALLENTOWN, PA.—The Board of 
Trustees of the Allentown College for 
Women has authorized the installation of 
lighting and a heating system for the 
magnificent new college buildings being 
erected at Cedar Crest, a suburb of this 
city. Hon. Webster Grim is chairman 
of the Board. 


EASTON, PA.—The congregation of 
St. Joseph’s Catholic church has awarded 
the contract for the erection of a new 
$80,000 edifice to replace the structure 
destroyed by fire some time ago, to A. 
A. Bechtel of this city. An elaborate 
lighting installation will be one of the 
features of the new building. 

QUAKERTOWN, PA —The West 
Rockhill Township Electric Light and 
Power Company and the Milford Town- 
ship Electric Light and Power Company 
have been granted charters to supply 
light, heat and power by electricity in 
those communities, A. H. S. Cantlin, 
C. N. Wagner, and H. R. Fehr, of Allen- 
town, Pa., are the incorporators. 


MT. AIRY, MD.—Robert L. Runkles 
and C. C. Riddlemoser will install an 
electric plant in connection with their 
ice plant to furnish electric lighting to 
Mt. Airy and Ridgeville. 


NORTH CENTRAL STATES. 


BOWLING GREEN, O.—D. C. Brown, 
secretary of the board of trustees of 
the Bowling Green State Normal College, 
will receive bids until noon on February 
12 on the electrical and other work in- 
volved in a new power building for the 
school. Plans are on file with him, as 
well as at the building exchanges in Cin- 
cinnati, Cleveland, Columbus, Dayton and 
Toledo, O. i. 
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DAYTON, O.—The Vaile-Kimes Com- 
pany, builders of electric pumps and 
other specialties, is preparing to construct 
a five-story factory for its own use, at 
a cost of about $100,000. It will be of 
concrete, and will be equipped for the 
use of electricity in all possible opera- 
tions. H. W. Kimes, vice president and 
general manager, has charge of the plans, 
at this time. iL. 


DAYTON, O.—The city has contract- 
ed with the Dayton Power and Light 
Company to furnish current for the new 
garbage plant being constructed several 
miles from the city, in connection with 
various electrical processes which will 
be used. The company will run lines to 
the plant. 


DODSONVILLE, O.—Plans are un- 
der way to secure electricity for the town, 
to be taken from the high-tension lines 
of the traction company, if the company 
will place a transformer here. Henry 
Orebaugh is pushing the project, which 
is dependent upon getting a sufficient 
number of consumers to interest the com- 
pany. 

CHARLOTTE, MICH.—The mayor 
and council are considering the installa- 
tion of a boulevard lighting system. Ad- 
dress city clerk. 


AMBOY, MINN.—The Common- 
wealth Power Company has been organ- 
ized and has secured franchises in Vernon 
Center and Amboy; will commence its 
line construction about February 1. 


MAPLETON, MINN.—The citizens 
of Mapleton, Minn., have asked the City 
Council to submit the proposition of a 
private plant controlled by a stock com- 
pany formed of Mapleton parties, or a 
municipal plant, to the voters of the 
town. Election will take place February 
2, 1915. 

NASHWAUK, MINN.—The extension 
of the transmission lines of the Great 
Northern Power Company from Hib- 
bing to Nashwauk has been authorized, 
and the work of securing the right of 
way is being done. Work on the line will 
be undertaken in the early spring. The 
line will furnish current to several mines 
in this section, and will probably be ex- 
tended later to the villages beyond Nash- 
wauk on the west end of the range. 


SENTINEL BUTTE, N. D.—Ways 
and means are under consideration for 
an electric plant. Address Lewis F. 
Crawford. 

ABERDEEN, S. D.—It is understood 
that the directors of the Aberdeen 
Street Railway Company will ask for 
a franchise to erect a generating sta- 
tion and sell light and power. The 
company is at present buying its power 
from the Aberdeen Light and Power 
Company. 

BRUCE, S. D.—An agitation has been 
started here for the construction of a 
municipal water works and the installa- 
tion of an electric light system. Ad- 
dress town clerk. 











































































BUFFALO CENTER, IOWA.—The 
question of issuing $7,000 electric light 
bonds will be submitted to a vote. Ad- 
dress town clerk. 

LASCHWOOD, IOWA.—Bids will be 
received at once for construction of elec- 
tric light plant for which $10,000 bonds 
have been sold. Address town clerk. 

OMAHA, NEB.—The agitation in fav- 
or of municipal ownership of the electric 
lighting plant has come up again in 
Omaha. The United Improvement Clubs 
have passed resolutions in favor of Sen- 
ate File No. 6, a bill to develop under 
public ownership an electric light plant 
under the control of the Metropolitan 
Water District of Omaha. 

LYONS, KANS.—The Lyons Electric 
& Manufacturing Company plans within 
three months to install a 100-kilowatt 
to 150-kilowatt unit, driven by a Cor- 
liss or four-valve automatic belted engine. 
Address Dwight Chapin, superintendent. 

WINFIELD, KANS.—The city coun- 
cil has authorized the Electric Light and 
Water Commission to install an additional 
500-kilowatt generating unit in the mu- 
nicipal electric light plant. Bids will be 
called for within 30 days. Address J. W. 
Welfelt, superintendent. 


SOUTH CENTRAL STATES. 
ADAIRVILLE, KY—It is reported 
that the city is to install an electric light 
plant to replace the burned acetylene-gas 
plant. 


EDDY VILLE, 


Brown, 


KY.—H. O. 


installing a 


electrical contractor here, is 

system of street lights which have been 
ordered by the city council. It is given 
out that the cost of electricity is to be 


reduced to nine cents. 
LOUISVILLE, KY.—The 


Board of 
Louisville 


Park Commissioners and the 
Gas and Electric Company have not come 
to an agreement as to electric lights for 


the city’s park system. The commission- 
ers are of the opinion that the company’s 
proposal is too high and that on the terms 
proposed Louisville’s cost would be $12,- 
than Indianapolis 


000 more, for instance, 
pays. Secretary Harry Smith was in- 
structed to go to Indianapolis and Cin- 
cinnati and. investigate the conditions 
there, then to report at the next meet- 
ing of the Board. 

CLARKSVILLE, TENN.—A_ move- 


ment is being promoted here to establish 
a “white way” along the business street. 
According to the representations of the 
element favoring the improvement it 
“would beautify the town at night and 
also give the appearance of prosperity.” 

LINCOLN, ALA—The Alabama 
Power Company, of Birmingham, will 
establish electric light plant at Lincoln. 

RISON, ARK.—The city will expend 
$25,000 on electric light and water plants. 
Addréss A. C. Moore, engineer, Joplin, 
Mo. 

MATADOR, TEX.—L. B. Hubbard 
& Brother are installing an electric 
light and power plant here. D. 

SNYDER, TEX.—E. F. Renken, who 
recently purchased the local electric 
light and power plant, will install new 
machinery, including an oil-burning en- 
gine. The improvements will cost 
about $15,000. 


WESTERN STATES. 

BOISE, IDAHO.—An electric lighting 
system, to cost $4,639.50, according to 
estimate of city engineer, is to be in- 
stalled in South Boise, and it is reported 
bids for material and installation will be 
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received by the city clerk 
future. 

SODA SPRINGS, IDAHO—At a spe- 
cial election $15,000 bonds were voted for 
a municipal electric light system. Ad- 
dress Paul Tipton, city clerk. 

PAROWAN, UTAH.—Steps are be- 
ing formulated here for the organiza- 
tion of a company for the purpose of 
building a new electric light and power 
plant. The town itself is unable to 
undertake the project, at this time, and 
it is planned to issue stock and con- 
struct the plant, then turn it over to 
the city when it is in a position to 
properly handle it. 

DUNCAN, ARIZ—J. P. Oberholser 
has purchased a half interest in the Dun- 
can Electric Company from W. R. Bon- 
ner, who has moved to Lordsburg. Fred 
Oberholser will have charge of the 
plant. 

LOS ANGELES, CAL.—One of the 
largest contracts for lighting fixtures 
ever awarded in this city has been let by 
the Southern Pacific Company to the 
Meyberg Company, which is ‘to supply 
all appointments of this character for the 
new depot at the foot of Fifth Street. 
The contract amounts to about $10,000. 

REDDING, CAL.—Bids will be re- 
ceived by the Board of Supervisors of 
Shasta County up to February 8 for a 
light and power franchise applied for by 
Frederick McArthur. 


FOREIGN TRADE OPPORTU- 
NITIES. 


[Addresses may be obtained by writing (men- 
tioning file number) to the Bureau of ¢-~ 
and Domestic Commerce, Washington, D. C. 

New 


in the near 
O. 


to the nearest of its branches at Boston, 
York, Atlanta, Chicago, New Orleans, Seattle and 
San Francisco.] 

NO. 15,338. MACHINES, CLOTH- 


CUTTING—An American consular offi- 
cer in Spain reports that a business man 
in his district wishes to communicate with 
American manufacturers of cloth-cutting 
machines which may be operated by elec- 
tricity. Prices, catalog, and terms 
should be sent at once. Correspondence, 


etc., should be in Spanish. 
NO. 15,369. CARBON BLACK.—An 
American consular officer reports that 


the managing director of an electric com- 
pany in his district wishes to be placed 
in communication with American manu- 
facturers of carbon black. The company 
is in the market for 80 to 90 tons of this 
material, and, if satisfactory arrange- 
ments can be made, will purchase from 
320 to 400 tons a year on a cash basis. 
A sample can be inspected at the Bureau 
of Foreign and Domestic Commerce, or 
its branches. The best delivery terms 
and arrangements should be supplied. 
Correspondence may be in _ Russian, 
French or German. 

NO. 15,372. TELEPHONE POLES. 
—An American consular officer in Can- 
ada reports the name and address of a 
forwarding agent who has for disposal 

500 50-foot cedar poles. The poles are 
from 6 to 10 inches in diameter at the 
top, and are suitable for telegraph or 
telephone lines. 

NO. 15,373. HOUSE FURNISH- 
INGS, ELECTRIC LAMPS, ETC— 
A firm in Australia has informed an 
American consular officer that it wishes 
to establish commercial relations with 
American manufacturers or exporters of 
high-class decorative and useful silver- 
plated table and house furnishings, elec- 
tric fittings and table lamps, shades, etc., 
and kitchen utensils. The firm desires 
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to act as agent and sell from samples. 
It is explained that the firm will for- 
ward photographs or cuts of the lines 
which meet with favor in that country. 


NO. 15,374. AUTOCOMPRESSOR.— 
An American consular officer in Canada 
reports that a firm in his district wishes 
to purchase an electric autocompressor 
capable of sustaining 150 pounds pres- 
sure and supplying 6 cubic feet of free 
air per minute. 


NO. 15,395. DOORBELLS—A man- 
ufacturers’ agent in Great Britain in- 
forms an American consul that he would 
like to be placed in touch with Amer- 
ican manufacturers of push-button door- 
bells with a view to obtaining an agency. 


NEW INCORPORATIONS. 


MIDDLEBURY, IND.—The Middle- 
bury Electric Company has been incor- 
porated with a capital of $10,000 
by Moses A. Farver and others. 

CANTON, O.—The Little Giant Start- 
er Company. Capital of $10,000. Will 
manufacture electric self-starters for 
automobiles. E. D. Myers and others 
are interested. 

NEW YORK, Y.—Current-Saving 
Sign Company, lation Capital, 
$16,000. Incorporators: George F. 
Hummel, Lawrence L. Brown and 
Joseph S. Williams. 

NIAGARA, FALLS, N. Y.—Pette- 
bone-Mingay Electric Supply Company, 
Incorporated. Capital, $5,000. Incorpo- 
rators: Lauren W. Pettebone, Lauren 
A. Pettebone and Charles P. Mingay. 


ATHENS, O.—The Athens Electric 
Company has been incorporated with a 
capital of $10,000. The incorporators 
are O. E. Harrison, H. C. Allread, F. N 
Sinks, D. H. Sowers and Frank Tossey. 

DANVERS, MASS.—The Danvers 
Tungsten Lamp Company has been in- 
corporated with a capital stock of $10,- 
000. The incorporators are Michael H. 
Barry, William F. Barry, Charles F. 
Reynolds, Margaret T. O’Brien. 

MURFREESBORO, ARK.—Articles 
of incorporation were filed by the Wii- 
liams & Freeman Water and Light 
Company, of Murfreesboro. The com- 
pany is capitalized at $10,000. J. E. 
Williams is president. 

NEW YORK, N. Y.—California 
Beacon Miniature Electric Company, 
Incorporated; to deal in electric appar- 
atus, lamps, etc. Capital, $25,000. The 
incorporators are William Rosin, 
Samuel I. Posen and Morduch L. 
Kaplan. 

NEW YORK, N. Y.—I mperial Chan- 
delier Company, Incorporated; to man- 
ufacture electric fixtures, etc. The com- 
pany is capitalized at $5,000. Incorpo- 
rators: Louis B. Sherman, of Brook- 
lyn, N. Y., and Nicola DeMarco and 
Anne Phillips, of New York City. 

NEW YORK, N. Y.—Wilson-Maeu- 
len Company, Incorporated; to manu- 
facture pyrometric and scientific appa- 
ratus, etc. Capital, $60,000. The in- 
corporators are: Carolyn E. Wilson 
and Charles H. Wilson, both of Mt. 
Vernon, N. Y., and Cuthbert J. Brown, 
of Jamaica, Long Island, N. Y. 

PHOENIX, ARIZ.—The Falls Pow- 
er and Electric Company has been in- 
corporated here with a capital stock of 
$100,000, by G. M. Etter, John Munsen 
and A. G. Bailey. The company pro- 
poses to supply the residents in the 
vicinity of Indian School with elec- 
tricity for light and power purposes. 
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FINANCIAL NOTES. 

At a special meeting, stockholders of 
the Columbus Light, Heat & Power 
Company approv ed the proposition for a 
sale of all assets of the company to the 
Columbus Railway, Light & Power 
Company, by an exchange of stocks. 
[his action assures the consolidation 
under one corporation of all the elec- 
tric light and power and street railway 
companies in Columbus. 

Following the meeting of the Detroit 
Edison Company, it was announced that 
the $2,645,500 10-year six-per-cent con- 
vertible debenture bonds, dated January 
15, 1915, which the company offered to 
stockholders for subscription at par, had 
een all subscribed for. An official of 
he company stated that business done 
hus far gave all indications of a favor- 
ble increase during the current year. 


Dividends. 

Term Rate Payable 
tee, SO. Mi scsussnens Q 1.75% Feb. a 
sangor Ry. & Elec.com.— 0.5 % Feb. 
Bras. Tr., Lt. & Pr.... 1.5 % Mar. i 
Comm. Be GE Bibekcs cass — 1 % Feb. 15 
Grand Rap. Ry. pf..... Q 1.25% Feb. 1 
FM, Tee, GOMic ccccecsce Q 0.75% Feb. 15 
Inter’] Trac. pf....... S-A 2 GG Feb. 15 
L. A. & W. St. Ry. -Q 1.5% Feb. 1 
Monongahela V.Tr. 7 S-A 2.5 % Feb. 1 
Montreal Lt., Ht. & Pr.Q 2.5 % Feb. 15 
National Carbon ....... Q 1.75% Jan, 25 
North Tex. Elec. pf.S-A $3 Mar. 1 
Pac. Pr. & EB. pF... Q ‘1.75% Feb. 1 
I. G. White, Inc., pf....Q 1.5 % Feb. 1 


Reports of Earnings. 
AMERICAN TELEPHONE. 

The American Telephone & Telegraph 
Company and associated holding and oper- 
ating companies in the United States, not 
including connected independent or sub- 
licensed companies, report earnings for 
eleven months ended November 30, 1914, 
as follows: 





1914 1913 
GD kc bscasknionsnad $206,710,452 $197,452,138 
a eee 53,826,304 53,858,152 
Deductions ........ 17,341,567 15,203,199 
Siena els 36,484,737 38,654,953 
Dividends ......... 27,767,324 27,773,640 
eee 8,717,413 10,881,313 

EASTERN TEXAS ELECTRIC. 

1913 
November gross ....... SS $ 45,088 
Net after taxes........ 15,146 
Surplus after charges . 16,84 10,236 
2 months gross ...... 672.441 415,872 
Net after taxes ....... 269,051 160,983 
Surplus after charges . 172,811 135,861 





WESTERN UNION TELEGRAPH COMPANY. 

Earnings report for years ended Decem- 
ber, 1913 and 1914 (month of December, 
1914, estimated) : 
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PERSONAL MENTION. 


MR. JESSE A. WINGER, advertis- 
ing and sales manager of the Auto- 
matic Electric Washer Company, New- 
ton, Iowa, will shortly sever his con- 
nection with that company to assume 
the duties of postmaster at Newton, 
Iowa. 


Mr. G. H. OTTO, formerly with the 
Commonwealth Edison Company, Chi- 
cago, has opened an office in Room 823, 
New Edison Building, 72 West Adams 
Street, Chicago, Ill, and is taking the 
agency for several manufacturers of 


electrically operated labor-saving de- 
vices. 
MR. H. H. SEABROOK, formerly 


district manager of the Westinghouse 
Electric & Manufacturing Company in 
Baltimore, assumed on January 1 the 
position of district manager: in Phila- 
delphia. Due to the consolidation of 
territories, the Philadelphia office will 
hereafter embrace that previously 
covered by the Philadelphia and Balti- 
more offices. Mr. Seabrook succeeds 
J. J.. Gibson, who has become manager 
of the detail and supply department at 
East Pittsburgh. Henry Hamilton 
Seabrook received his preparatory edu- 
cation in the Bingham School, N. C., 
and the Bethlehem preparatory school. 
He later entered Lehigh University, 
graduating in 1897. His first business 
experience was with Thomas A. Edi- 





H. H. Seabrook. 








1913 1914 ‘ 
Total revenues ...... $45,650,777 $47,051,417 son, for whom he worked on magnetic 
ee ore reduction. Later he became asso- 
é y r . ° 
depreciation ....... 8.444.386 8,412,185 ciated with the New York Telephone 
Other operating ex- Company, in New York City, as fore- 
dit aed y .. ne man of its underground cable work. 
and taxes... ~~ 329.702.9042 2.140.560 A Short time later he assumed the po- 
Total expenses ...... 41:146.428  40.552.745 sition of electrician for the Waldorf- 
mo a vette ee eees 4,504,349 6,498,672 Astoria Hotel, in New York City. 
Nonded debt..." 4.987.250 1,837,250 These three positions, covering about 
Net income ......... 3,167,099 5.161.422 two years, gave him valuable and 
CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING 





EXCHANGES AS COMPARED WITH THE PREVIOUS WEEK 

Jan. 25 Jan. 18 
Amoerionm Tel. G Teh CROW TOP). cc ccccccccccccccccccccsccccccvcssesccoce 20% 118% 
Commonwealth Edison (Chicago)...........ccccesccsecccccceeees — a 
Edison Electric Illuminating (Boston) 258 257 
Electric Storage Battery common (Philadelphia). .............0.0eeeeeceees 48% 48% 
Electric Storage Battery preferred (Philadelphia)...............0.eeeeeeeee 484 48% 
Gemeres TOCGTeR COCO Be Pcccccscccccccs coccccsciccccccccsevescseeseve 144% 143 
es GC ED ID, 0 0. o.n 0:0:66066000660:066000.06000560 068066008 120 120 
Massachusetts Electric common (Boston)...........cccceceeceeeceeeeeeeeees 7% 7% 
Massachusetts Electric preferred (BoSton).............cececeeeeceeceeeeues 46% — 
Nationals CRPUOM*CSRRMIOM (CRICRED) «cc ccc cc cece scree cccccccesccccccccccees 124% 124% 
DO SO TI CRIED 6 occ ccccccccccsecsbescoesecescrerdecses 121% 121% 
New England Telephone (Boston). ........cccccsccccccccccccccccssccvcecseee 137 135 
Philadelphia Electric (Philadelphia).............-.eececceeccceeceeeceeeees 23% 23% 
Postal Telegraph and Cables common (New York)..........+.eceeeeeeeeeee 70 73 
Postal Telegraph and Cables preferred (New York)............-cseeeeeeees 67% 67 
er ee Cian cin nan.s 000600000 6600650 eN UR hoe RCE tees 62% 60% 
ny I I SI  nncnscccceeecdsccecsdvereroeesesovess 71% 71% 
WD BEG CHU BON c dc ccccc sever necersiccctececcecetces ses 118 11 
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varied experience. In 1899 he entered 
the shops of the Westinghouse Elec- 
tric & Manufacturing Company, where, 
for about a year, he worked in the 
erecting department. In the year 1900 
he was transferred as a salesman to 
the Washington office, remaining until 
1902, when that office was transferred 
to Baltimore. During his connection 
with the Washington and Baltimore 
offices, Mr. Seabrook has built up a 
wide circle of friends who will be 
glad to learn of the enlargement of his 
duties. 


DR. EDWARD WESTON was the 
guest of the Society of Chemical In- 
dustry on the evening of January 22, at 
the Chemists’ Club, New York, when 
the Perkin Medal of the Society was 
conferred upon him. Dr. Charles F. 
Chandler presented the medal, and an 
address was made by Dr. L. H. Baeke- 
land. 


MR. E. C. AULT, president of the 
Illinois Electrical Manufacturing Com- 
pany, Peoria, Ill., according to newspa- 
per dispatches, was seriously wounded 
on January 18, at Peoria, by a former 
employee. Two shots took effect in 
Mr. Ault’s back. His assailant, who 
had been discharged by a foreman, car- 
ried his grievance to President Ault, 
and the shooting followed when he was 
not given his old job. It is expected 
that Mr. Ault will recover. 


MR. JOHN MONTGOMERY, for- 
merly with the Western Canada Power 
Company at Vancouver, British Colum- 
bia, has taken a position with the Utah 
Light and Traction Company as superin- 
tendent of its Electric Shop. Mr. Mont- 
gomery was formerly in the employ of 
the company as commercial agent and re- 
signed to accept a responsible position 
with the Mexican Light and Power Com- 
pany in Mexico City, later transferring to 
the Western Canada Power Company. 


MR. H. C. SPAULDING, until recent- 
ly manager of the advertising department 
of the Society for Electrical Development, 
has joined the Frank Presbrey Company, 
of 456 Fourth Avenue, New York, for 
whom he will organize an electrical serv- 
ice department. As the Presbrey organ- 
ization has its own photographic, art and 
printing departments, it is, with Mr. 
Spaulding’s services, exceptionally well 
equipped to supply copy, exclusive de- 
signs, campaign literature, booklets, etc., 
to central stations and the electrical in- 
dustry in general, beside acting in a con- 
sulting and advisory capacity for adver- 
tising and new-business departments of 
holding and operating companies. 


MR. DONALD McDONALD, vice- 
president and general manager of the 
Louisville Gas and Electric Company, ad- 
dressed the Woman’s Club of Louisville 
at a recent meeting on the proposition of 
the smoke evil in Louisville, saying that 
the small plants and the domestic fire 
places and stoves were responsible for 
most of the soot with which the city is 
plagued. Probably the fact that Louis- 
ville is favored with the cheapest soft 
coal supply in the country has much to 
do with this, he said, but he pointed out 
that the large plants of the city man- 
aged their furnaces without making 
smoke. The power plant of the Louis- 
ville Gas and Electric Company is par- 
ticularly notable in this respect and here 
the combustion is almost perfect, the two 
tall stacks at Waterside giving out scarce- 
ly any smoke at any time, on account of 
the perfection of the mechanical stokers. 
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MR. JAMES H. HUGHES, secretary 
of E. B. Latham & Company, has recent- 
ly resigned his position with that com- 
pany to assume general managership of 
the Alpha Electric Company, Incorporat- 
ed at 116 West Twenty-ninth Street, 
New York City. Mr. Hughes has been 
identified with the electrical business for 
the past 20 years and has a wide ac- 
quaintance in the field. He began his 
career when he entered the employ of 
J. H. Bonnell & Company. After being 
with this company forsome time he iden- 
tified himself with the Manhattan Elec- 
trical Supply Company, acting in the ca- 
pacity of buyer for this company for 
three years. In 1899 he accepted an in- 
terest with the firm of E. B. Latham & 
Company and continued with that com- 
pany in the capacity of secretary for 15 
years. The well wishes of his hosts of 
friends go with him in his new position. 

MR. A. J. COLE, who for the past 
four years has been district manager of 
the Westinghouse Lamp Company, Chi- 
cago, has resigned, effective March 1, and 
has taken a substantial interest in The 
McGraw Company, operating electrical 
and mill-supply jobbing houses at Sioux 
City and Omaha, and will become its 
vice-president and general sales manager. 
Mr. Cole was born in London, England, 
in 1882, and spent the early years of his 
life at Ottawa, Ill, coming to Chicago 
about eleven years ago to attend Armour 
Institute, where he obtained his technical 
education. Shortly after leaving Armour 
Institute he entered the employ of Kohler 
Brothers, contractors and electrical en- 
gineers at Chicago, and resigned his posi- 
tion as sales manager of that company 
in 1911 to become district manager of the 
Westinghouse Lamp Company. Mr. Cole 
is well known to the electrical trade in 
the Central West. He is a member of 
the Jovian Order and of The Electric 
Club of Chicago. 

MR. W. R. PINCKARD, the new 
president of The Electric Club of Chi- 
cago, was one of the charter members 
of the club, and has always been close- 
ly identified with its activities. He is 
the Chicago manager of the Retail and 
supply department of the Westing- 
house Electric and Manufacturing 
Company, with which company he has 
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The Partrick & Wilkins Company, 51 
North Seventh Street, Philadelphia, Pa., 
announces that it has purchased all the 
assets except the book accounts of Par- 
trick, Carter & Wilkins Company. The 
manufacture of the celebrated needle 
annunciators and electrical house goods, 
as formerly made by the old company, 
will be continued. 

Rome Wire Company, Rome, N. Y., 
has issued the 1915 edition of its an- 
nual “Copper History.” This is a leaflet 
which gives the monthly average price 
of copper for the entire period from 
1884 to 1915. The average yearly cost 
is also given, the entire set of figures 
being a valuable record of the history 
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been identified since January, 1898. Mr. 
Pinckard entered the electrical business 
in Chicago in 1887, where he has been 
located ever since. He is, therefore, 
one of the pioneers in the electrical in- 
dustry, and possesses a wide circle of 
friends among members of the profes- 
sion. One of the new president’s first 
duties after entering the employ of the 
Westinghouse company was selling 
watt-hour meters, or wattmeters, as 
they were called, then a device unfa- 
miliar to the electrical trade. The mis- 
sionary work he did in this connection 
by always taking a sample with him 


and explaining its operation to the 
lighting companies of the Middle West, 
was an important factor in winning 


companies over from a flat-rate to a 


Mr. 


meter charge. Pinckard, though 





W. R. Pinckard. 


his youthful appearance would not in- 
dicate it, is a proud grandfather, and 
two of his sons have followed in their 
father’s footsteps and are now engaged 
in electrical work. 


OBITUARY. 


MR. EDWARD F. MARSHALL, 
founder of the Agamenticus Light & 
Power Company, York, Me., died at his 
home in York Harbor on January 19. 
He was born in 1842, graduated from 
Berwick Academy and entered the Ports- 
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of the copper market by prices. Copies 
of the leaflet can be obtained on re- 
quest to the company. 


The Leeds & Northrup Company, 
4901 Stenton Avenue, Philadelphia, Pa., 
has issued bulletin No. 235, which de- 
scribes the new vibration galvanometer 
made by this firm. This instrument 
is used for the detection of alternat- 
ing currents and is particularly useful 
for measurements of inductance, ca- 
pacity and phase angles by means of 
null methods. The bulletin describes 
this instrument and shows a number 
of characteristic curves thereof. 


Pittsburgh Transformer Company, 
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mouth Navy Yard as a clerk. He later 
became assistant assessor of internal rev- 
enue at Portland. Mr. Marshall was at 
various times a member of the Maine 
Legislature and was a member of the 
council of Governors Cleaves and Pow- 
ers. He organized and was first presi- 
dent of the York Harbor & Beach Rail- 
road, and was head of the Piscataqua 
Navigation Company. 

MR. FREDERICK WILLIAM 
WHITTEN, traffic superintendent of the 
Central Union Telephone Company for 
Ohio, with headquarters at Columbus, 
died at the Protestant Hospital in that 
city, of meningitis, on January 21, aged 
41. Mr. Whitten had been in the tele- 
phone business for about 14 years. He 
had been in the employ of the New York 
Telephone Company and the Chicago 
Telephone Company before being trans- 
ferred to the Central Union Company at 
Columbus in June of 1911. He is sur- 
vived by his wife and one son. He was 
a Mason, a member of the Shrine, Co- 
lumbus Chamber of Commerce, the 
Athletic Club of Columbus and the Jov- 
ian Order. Funeral services were held 
at his late residence in Columbus on 
January 26, and the body was taken to 
Rye, N. Y., for interment. 


DATES AHEAD. 
National Independent Telephone As- 


sociation. Eighteenth annual conven- 
tion, La Salle Hotel, Chicago, IIL, 
February 3-5. Secretary, F. B. Mac- 


Kinnon, Topeka, Kans. 

American Institute of Electrical En- 
gineers. Midwinter convention, New 
York City, February 17-19. Secretary, 
F. L. Hutchinson, 33 West Thirty- 
ninth Street, New York, N. Y. 

“Made in the U. S. A.” Industrial 
Exposition. Grand Central Palace, 
New York City, March 6-13. Presi- 
dent. H. A. Cochrane, Fifth Avenue 
Building, New York, N. Y. d 

New England Section, National Elec- 
tric Light Association. Question Box 


convention, City Club, Boston, Mass., 
March 9-10. Secretary, Miss O. A. 
Bursiel, Boston, Mass. 

Minnesota Electric Association. An- 


nual meeting, St. Paul, Minn., March 
23-25. Secretary, F. A. Otto, St. Paul 
Gas Light Company, St. Paul, Minn. 





Pittsburgh, Pa., has published as its 
bulletin No. 1380, a reprint of a paper 
entitled, “Experiences With Line Trans- 
formers,” that was presented by D. W. 
Roper, of Chicago, before the American 
Institute of Electrical Engineers on 
May 29, 1914. The paper gave the ob- 
servations made on the lines of the 
Commonwealth Edison Company, 
which has nearly 15,000 transformers 
installed on its distribufion system, cov- 
ering about 125 square miles. Copies 
of the bulletin may be obtained on ap- 
plication to the company. 

The R. Thomas & Sons Company, 
East Liverpool, O., have ready for dis- 
tribution Catalog No. 12, devoted to 
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illustrations and descriptions of trans- 
mission-line insulators for all voltages. 
This is one of the handsomest catalogs 
that has been brought to our attention, 
and forms a classic in the literature de- 
voted to the subject. The information 
relating to testing equipment and the 
company’s capacity and convenience for 
the investigation of electrical phenomena 
entering into the design of insulators is 
especially interesting. The catalog should 
be in the possession of transmission-line 
engineers and executives of light and pow- 
er companies. There is also considerable 
information of peculiar interest to the en- 
gineers of telephone and telegraph com- 
panies, electric railways, and large indus- 
trial plants. 

General Electric Company, Schenec- 
tady, N. Y., has issued bulletin No. 
44,004 which deals with railway line 
material for direct suspension. This 
bulletin consists of 100 pages copiously 
illustrated, and deals with a- great 
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variety of equipment necessary for an 
overhead trolley line; all appurte- 
nances, excepting poles and trolley wire, 
are listed. The bulletin also includes 
much valuable information regarding 
construction, dimensions and other 
data on the use of solid copper wire 
and cable, grooved trolley wire, etc. 
The company has also issued bulletin 
No. 49,901, which describes its com- 
pact oil-testing set that includes a test- 
ing transformer, an induction regulator 
and a spark gap, all of which are as- 
sembled as a single unit and are serv- 
iceable for testing up to 30,000 volts 
on either 25 or 60 cycles. 

Holophane Works of General Elec- 
tric Company, Cleveland, O., has is- 
sued a number of new catalogs. Cata- 
log No. 302 deals with Ivanhoe metal 
reflectors and fittings for multiple 
Mazda lamps; it gives not only a com- 
plete list of these reflectors, which are 
made with both aluminum and porce- 


ELECTRICIAN 


227 


lain enamel finish, but also shows char- 
acteristic distribution curves, and an 
enlarged section of the construction 
of one of these reflectors. Catalog No. 
312 deals with the Ivanhoe counterline 
of metal reflectors; these are made in 
a considerable variety of shapes for 
use with pendent, portable, show-case 
and other lamps; several varieties of 
complete portable lamp equipments are 
described and illustrated, also the line 
of Ivanhoe “C” fixtures for multiple 
Mazda lamps. Catalog No. 711 deals 
with Holophane and opal reflectors and 
fittings for commercial lighting; this 
catalog comprises 64 pages with a very 
large number of illustrations of both 
prismatic and various types of opal 
shades, ylobes and reflectors and ac- 
cessory fittings; a considerable portion 
of this catalog is devoted to reflectors 
and fittings suitable for the newest 
types of high-efficiency multiple Mazda 
lamps. 


Record of Electrical Patents. 
Issued by the United States Patent Office, January 19, 1915. 


1,125,039. 
assignor to Jeffrey Mfg. 
For mining locomotive; 
sion inclosing pinion. 

1,125,059. Sparkless Thermostat. G. P. 

Carroll, Bridgeport, Conn., and F. N. Roeh- 
rich; said Roehrich assignor to said Carroll. 
Tilting circuit-closer. 

1,125,064. Lightning-Rod Fastener. J. R. 
Connell, assignor to Wisconsin Iron & Wire 
Works, Milwaukee, Wis. Clip formed of a 
single piece of sheet metal. 

1,125,077. Circuit-Breaker. R. R. Dunlop, 
assignor to Jeffrey Mfg. Co. Included in a 
set of electromagnetic switches controlling 
the supply of power to a mine trolley line. 


Electric Motor. W. J. Bauroth, 
Co., Columbus, O. 
has frame exten- 


1,125,080. Storage- Battery Charging 
Switch for Automobiles. E. Eisemann, 
Stuttgart, Germany. Electromagnetically 


operated switch with series and shunt wind- 


ng. 

1,125,086. Making Arsenic Acid and Ar- 
senical Compounds. G. P. Fuller, assignor 
to National Electrolytic Co. Niagara Falls, 
¥. Y. Arsenious oxide in an aqueous so- 
lution of sodium chloride is subjected to 
electrolysis. 

Reduction Gearing for Engine 
T. J. Gray, assignor to Gray En- 
gine Starter Co., Indianapolis, Ind. Con- 
nects armature shaft of starting motor and 
engine shaft. 


1,125,097. Sparking Device. C. M. Hilli- 
ker and N. Salomonsky, New York, N. Y. 


Covers details of spark plug. 

1,125,111. Pole-Top Lamp Fixture. A. H. 
W. Joyner, Toronto, Ont., Canada. For 
gas-filled incandescent lamp on ornamental 
post; tubular socket support and wire con- 
duit fits into plug receptacle at base of 
globe (see cut). 

1,125,121. Support for Incandescent Lamp 
Filaments. A. S. Knight, assignor to West- 
inghouse Lamp Co. Tubular lamp with its 
two filament sections supported in middle 
by spring ring-shaped connector. 

1,125,143. Lamp Lock. W. E. McLaugh- 
lin, Middletown, O. Has rotatable socket 
shell and pawl interlock. 

1,125,152. Cable-Reeling Mechanism for 
Electric Locomotives. A. Newdick, as- 
signor to Jeffrey Mfg. Co. Has separate 
motor for reel. 

1,125,195. Starting Device. 
signor to Cutler-Hammer Mfg. Co., Milwau- 
kee, Wis Solenoid-operated compensator- 
type starter for induction motor. 

1,125,198. Magnetic Chuck. H. K. Spen- 
cer, assignor to Blanchard Machine Co., 
Cambridge, Mass. Has magnetizing coil sur- 
rounded by iron in which are imbedded 
non-magnetic bars to divert lines of force 
into body held. 

1,125,201. Reinforced-Concrete Cell for the 
Electrolysis of Salt, Etc. N. Statham, as- 
signor to Industrial Chemical Co., New 
York, N. Y. A one-piece open-sided rect- 
angularly sectioned cell. 

1,125,204. Engine Vaive Gear. R. C. Ste- 
vens, assignor to Skinner Engine Co., Erie, 
Pa. Electromagnetically operated Valves. 

1,125,208. Process for Producing Reac- 
tions in Gases at High Temperatures and 


A. Simon, as- 





Apparatus for Practicing the Same. L. L. 
Summers, Chicago, Ill. Synthetic process 
in electric arc. 

1,125,216. Support for Musical Instrument 
Motors. E. T. Turney, assignor to Artista 
Piano Player Co., Milan, Ill. Electric motor 
is supported by sheet of non-resonant leath- 
er to protect instrument from vibrations. 

1,125,223. Means for Cooling Vacuum 
Tubes. H. F. Waite, New York, a 
ray tube with circulation of cooling gas. 

1,125,233. Radiation Pyrometer. R. S. 
Whipple, assignor to Taylor Instrument 
Companies, Rochester, N. Y. The heat is 
concentrated upon aé_é sensitive electrical 
medium. 

1,125,242. Automatic Switch. J. L. Wood- 
bridge, Philadelphia, Pa. Electromagnetic 
storage-battery control switch. 














No. 1,125,111.—Pole-Top Fixture. 


1,125,243. Transmission Gearing. J. L. 
Woodbridge. For storage-battery regula- 
tor. 

1,125,248. Two-Piece Socket Cover and 
Holder. L. W. Andersen, assignor to Plume 


& Atwood Mfg. Co., Waterbury, Conn. 
Comprises a cap, a body and a connecting 
— carried by the cap and turnable there- 


"h 125,256. Operatin  eutee oo Switches. 
R. Bell, London, England, and R. Maguire, 
Glasgow, Scotland, aosigners of one-half to 
J. W. Thompson, New York, N. Y. Lever, 
disk and spring medium. 

1,125,266. Electric Lamp for Motor Ve- 
hicles. E. B. Corcoran, Cincinnati, O. Ad- 
justable mounting of socket in back of 
headlight. 

1,125,267. pe 4 ee amen a. Een 
Creveling, New Yo + assignor to 
Safety Car i @ ‘Lighting Co. Differ- 


ential generator regulator for axle-driven 
lighting set. 

1,125,273. Key-Controlled Registering Ap- 
paratus. A. F. Dixon, assignor to Western 
Electric Co. Step-by-step telephone regis- 
ter. 

1,125,279. Electroresponsive Regulator. J. 

Entz, assignor to Electric Storage Bat- 
Philadelphia, Pa. Storage-battery 
regulator with two _ controlling 


B. 
tery Co., 
booster 
springs. 
1,125,312. Integrating Electricity Meter 
Cc. I. Hall, assignor to Chicago Electric Me- 
ter Co., Chicago, lll. Clock and maximum- 


demand indicator auxiliary to watt-hour 
meter. 
1,125,321. Secondary or Storage Battery. 


C. Hodge, Radnor, Pa. Busbar plate-ter- 
minal connector for large stationary bat- 


tery. 

1,125,349. Magneto. O. H. Lemke, Mil- 
waukee, Wis. Includes cam-operated inter- 
rupter. 


1,125,353. Trolley Guard. J. A. Love, Ro- 
anoke, Va. Guard arms extend over wire. 

1,125,370. Connector. E. C. G. Mueller, 
assignor to Western Electric Co. Plug con- 
tact and jack spring inclosed in a casing. 

1,125,407. Automatic Alarm Valve. E. F. 
Shipman, assignor to Venturi Alarm Com- 
pany, Dover, N. J. Automatic sprinkler 
alarm with circuit-closer. 

1,125,424. Audiphone-Transmitter Stand 
and Sounding- Board. C. E. Williams, Chi- 
cago, Ill. Has a number of resilient plates 
connected together at an angle, one of the 
plates being mounted on a cushioned base. 

1,125,434. Cloth-Cutting Machine. M. 
Arendt, New York, N. Y., assignor to Mai- 
min Brothers & Co. Motor-driven cutter 
and knife grinder. 

1,125,462. Testing Apparatus. C. N. Ca- 
husac, assignor to Western Electric Co. 
Portable testing set with hinged connection 
between vertical and horizontal sections. 

1,125,476. System of Illuminating by Lu- 
minescent Tubes. G. Claude, Paris, France. 
Purified neon is supplied to the tubes which 
have electrodes deprived of occluded gases. 


1,125,487. Combined Rallway Electric 
Traction, Telegraph, and Signal System. 
A. V. Day, assignor to Hall Switch & 


Signal Co., New York, N. Y. Periodic sig- 
naling current is delivered to the rails. 
vit 488. Railway Signaling System. A. 

T. Day, assignor to Hall Switch & Signal 
Co. Periodic currents of different frequen- 
cies are fed to the rails at different points. 

1,125,489. Electromagnet Structure. W. 
W. Dean, Elyria, O.; C. B. Camp, trustee. 
Details of construction. 

1,125,490. Electrical Signaling. W. W. 
Dean; C. B. Camp, trustee. Special vib- 
rator for harmonic ringer. 

1,125,491. Protective Device. W. W. Dean: 
c. B. Camp, trustee. Heat coils arranged 
to ground a line switch. 


1,125,492. Signaling Device for Polysta- 
tion- Circuits. 4 . Dean; B. Camp, 
trustee. Harmonic ringer for telephone 


party lines. 


1,125,493 to 1,125,495. Harmonic Signaling 













































































